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USE OF SIMPLIFIED INPUT building's design, it is impossible to reap the full bene-
FOR BLAST ENERGY ANALYSIS fits of BLAST's energy analysis predictions, since most

decisions which affect the building's energy perform-
ance are made in the early design stages. Thug, for1 INTRODUCTION BLAST to be used effectively, it must be used in early
design stages when details about the building's design
are not available. Therefore, BLAST must accurately

Background predict building energy use based on a minimal input
The Building Loads Analysis and System Thermo- description.

dynamics (BLAST) energy analysis computer program
can predict hourly space heating and cooling require- To demonstrate that BLAST can do a building

ments for new or existing buildings by simulating hour- energy analysis from a very minimal input, the U.S.
ly fan system performance and the hourly performance Army Construction Engineering Research Laboratory
of conventional, solar, or total energy mechanical (CERL) designed a study to compare the accuracy of

equipment.' The BLAST program is considerably more results obtained using minimal BLAST input with

powerful and accurate than hand calculation methods. those obtained using very detailed input. By showing

It also gives government and government-employed how a simple facility description can produce results
architect/engineer (A/E) designers more design inform- comparable to those obtained using a detailed facility
ation about a building's peak and total energy usage. description, BLAST would be proved suitable as an

To use BLAST for such an energy analysis, the pro- analysis tool for early facility design stages. Thus,
gram must be given a description of the building to designers could begin using BLAST at the point in the
be modeled and its energy systems, including data on design process where important energy decisions are

the building's geometric layout, and its wall construc- being made.
tion, planned use, and mechanical system performance.
BLAST can perform an energy analysis using a very Objective

The objective of this study was to justify the use ofdetailed description of the facility, including exact

wall and window geometry, complete wall construction simplified BLAST input for energy analysis.
and occupancy use specification, and detailed mechan- Approach
ical equipment performance parameters. BLAST can
also perform an energy analysis using a very simplified selected for study.
description of the facility where exact building sedr y
geometry is not considered, typical wall constructions 2. Detailed descriptions of each standard drignand occupancy use profiles are used, and mechanical2.Dtiedsrpiosfeahtnaddegn;
ate occup arcyse d aeused , a anical were obtained, including as-built drawings and facility
system parameters are dfaulted to typical values. operation data collected during onsite visits to one

Since BLAST can accept input for a very detailed example of each design.
building model and since the BLAST Users Manuals 3. A detailed (baseline) BLAST input model was
describe how to input a very detailed model, designers prepared for each building design and a BLAST annual
have aumedthat avery detailed buildingdescription energy analysis performed for each detailed model for
must be input for BLAST to perform a valid energy a location in a mild, hot, and cold climatic region.
analysis. Because of this misconception, and because
a building's design details are usually not available 4. A very simple BLAST input model was prepared
until the final design stage of the Military Construc- for each standard design and a BLAST annual energy
tin6ry(C)bidn eieypoes LS analysis performed using the simplified model for the. i

has mainly been used to analyze new Army facilities mild climatic location.that are in the final stage of the design program. But

if BLAST analysis is delayed until the final stage of a S. For each design, the results of the annual energy
analysis using the detailed input model were compared
with the results obtained using the simple input model.

'D. C. Wile, The Baudi • Loads Analysis and System 6. When good agreement was not obtained between
Thrmodyn. -i (BLAST' pam, Version 2.0, Volumes I
and Ii, Techlr.. ... ,ort ,3/ADA072272 and ADA072273 the simple and detailed model results, more detail was
(U. S. Army C ..... .ucion Engineering Research Laboratory added to the simple model and Steps 4 and 5 repeated
(CERLI, 1979). until good agreement was obtained.
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7. After the simplest accurate model was deter- Building Selection
mined for each design, that model was used to perform To demonstrate how a simple BLAST input model
annual energy analyses for each design for the hot and could be used by Army designers to perform energy
cold climatic regions. The results were compared and analyses during early design stages, CERL studied
the results obtained for the baseline model. three facility types based on Army standard designs.

(Chapters 3, 4, and 5 give a complete description of
Mode of Technology Transfer each selected facility type.)

It is recommended that the results of this study be
used to develop guidance for simplifying BLAST Detailed descriptions of each design, including as-
input, and that such guidance be referenced in an built drawings and building operation data, were
Engineering Improvement Recommendation System collected during onsite visits to one example of each of
Bulletin and included in the next revision to Engineer the standard designs (see Chapter 3). These field - '
Technical Letter 1110-3-309, Interim Energy Budgets surveys verified the as-built drawings and gathered
for New Facilities.2  data on building occupancy and lighting, equipment

usage, and the actual operation of the heating or air-
conditioning system.

~~2STUDY METHOD.'-
2 STUY METHODLocation Selection

Locations representative of mild, hot, and cold
Use of Energy Analysis Computer Programs climatic regions were selected. The mild climatic

in Energy Conservative Design regions were Columbia, MO; Forth Worth, TX; and
Energy efficiency is a major consideration in the Raleigh, NC. The cold climatic regions were Colorado

design of new facilities. The Department of the Army Springs, CO, and Bismarck, ND. The hot climatic
uses two procedures to ensure that new facility designs region was Phoenix, AZ. One year of typical actual
are energy conservative: houi.y weather data was obtained for each location.

1. Prescriptive standards like those found in the Detailed BLAST Input Model Preparation
Department of Defense Construction Criteria Manual A detailed BLAST input model was prepared for
4270. 1-M specify the types of materials, minimum each facility selected for study. These detailed models
insulation levels, amount and type of glass, and me- reflected the actual construction and operation of the
chanical system types and operating rules which may facility as much as possible. Each building was divided
be used for a facility design. into zones according to the zoning of the heating orair-conditioning system in the actual building. Each

2. A maximum design energy consumption rate is zone's geometry and wall construction were described
assigned on a per square foot basis to each facility as they appeared on the field-verified as-built drawings.
type according to climatic zones. Each actual facility Wall coordinates* were used to describe the location of
design must be shown to consume no more than the each wall in each zone and the location of each door
amount of energy specified in the design energy budget and window on each wall. Each zone's occupancy,
for that facility type and climatic region. lighting, and equipment daily usage profiles were input

as determined from design criteria and by the field
Energy analysis computer programs like BLAST survey. Energy analysis programs account for the

were developed to help designers create energy ef- effects of occupants on the energy consumption of a
ficient buildings. These programs let designers evaluate facility by allowing the program user to input profiles
design options by ranking design alternatives according for the occupancy, lighting, building equipment, and
to their relative energy savings. They also let designers thermostat settings. Designers of new facilities must
show that their designs will comply with the appropri- approximate the effects of building occupants b, cd

ate design energy budget.

MWall coordinates (STARTING AT's) specify the three-

dimensional location of a wall in the building. When wall
coordinates are used, the exact shape of the facility can be
modeled and building self-shading can be accurately deter-1Interim Energy Budgets for New Facilities, Engineer mined. When wall coordinates are omitted, building self-

Technical Letter 1110-3-309 (Office of the Chief of Engineers, shading cannot be calculated and the simulation will assume
30 August 1979). the building has no self-shading.

10
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on the functional specifications for the facility. Be- 2. The annual heating and cooling demands t the
cause the effect of occupants typically remains con- fan systems (i.e., the amount of hot and chilled water
stant over all design alternatives, these approximations which must be supplied to the fan systems to provide
have little effect on the accuracy of the energy analyses. the necessary heating and cooling to the building and
If the goal of the energy analysis is to predict the to provide ventilation air).
actual energy consumption of a real facility, then the
occupancy effects must be precisely determined, since 3. The annual total energy consumption of the
variations in these effects can cause significant vari- building, including energy for the heating or air-
ations in building energy consumption. Because the conditioning system and the building's lights and
goal of this study was only to compare two different equipment. -.

design analyses, the occupancy effects were not deter-
mined in sufficient detail to predict the actual annual Simplified BLAST Input Model Preparation
energy consumption of these facilities. The operation The most simple BLAST input models possible
of each zone's room thermostat was modeled as closely were developed for each of the chosen facilities. Each
as possible to the actual operation of the thermostats model contained only the minimum information
as determined in the field survey. The building's heat- needed to ensure that all aspects of the facility's energy
ing or air-conditioning system operation (ventilation consumption had been addressed. Each building was
air quantities, deck set points, seasonal scheduling) was divided into the fewest number of zones that would
also modeled as closely as possible to the actual reflect the operation of the building (e.g., space which
system's operation. Every attempt was made to include was not cooled could not be grouped with space which
the details of each facility's design and operation into had cooling). All walls of a zone with the same con-
the BLAST input model. struction type and facing angle were combined into a

single wall as were windows, doors, roofs, and floors.
The ability of the detailed BLAST input models Wall coordinates were not specified. Interior partitions

for the dental clinic and the battalion headquarters and within a zone were combined and described as internal
classroom building to accurately predict a building's mass. Zone occupancy, lighting, and equipment
energy consumption was verified in an earlier study.3  amounts were combined when operating schedules
This study showed that the detailed models predicted were similar. The heating or air-conditioning system
energy consumption to within 10 to 12 pcrcent of models were simplified to reflect fewer zones. These
measured energy consumption during the 6-month simplified models substantially reduced the amount
comparison period. Thus, the detailed BLAST input and the detail of the input compared to the baseline
models for the three buildings accurately reflect the model.
design and operation of the facilities and accurately
predict their energy performance. Annual Energy Simulations Using

the Simplified BLAST Input Model
Annual Energy Simulations Using The simplified BLAST input models were used to
the Detailed BLAST Input Models perform annual energy simulations for the mild cli-

To develop baseline energy consumption data for matic location where the baseline (detailed) simula-
each facility, the detailed BLAST input models were tions had been performed. Simulation results included
used to perform annual simulations of the facilities in at the same data as the baseline simulation results.
least one location for each of the three climatic regions
(mild, hot, and cold). Simulation results included: Comparison of Simplified and

Detailed Simulation Results
1. The annual heating and cooling demands for the If a simplified input model is to be used during early

zones (i.e., the total amount of heating or cooling design stages to assess a facility's energy performance,
which must be supplied to the zones to keep them at a then the model must accurately predict the zone
specific temperature). heating and cooling requirements so the energy impacts

of architectural modifications can be addressed. It
must also accurately predict system and total energy
consumption so the energy impacts of mechanical ""- "

3D. Herron, Comparison of Building Loads Analysis and system design changes can be identified. Thus, for each
System Thermodynam c (BLAST)ComputeriPiroamSmula facility, the results of the detailed and simplified
dons and Measured Energy Use, Technical Report E-174/ simulations for the mild climatic location were com-
ADA105162 (CERL, 1981). pared. To ensure the accuracy of the simplified model,

11 i .
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this comparison included data for the zone heating ft of exterior wall and 4399 sq ft of single-pane glass.
and cooling loads, system heating and cooling energy The bulding volume to external surface area ratio is
demands, and total energy consumption. 6.63. The ground floor consists of 4 in. of stone, an

airspace, and 4 in. of concrete. There is a built.up
Imprvements to the Simplified BLAST Input Models roof with 1/2-in, stone, 3/8-in. felt and membrane,

When the data comparison showed that good 2 in. of dense insulation, and 4 in. of concrete. Each
agreement was not obtained between the simplified barracks houses 204 persons. Figure 1 is a line drawing
and detailed model for the mild climatic location, of the first floor of the barracks. The barracks does
the simplified model was revised and the simulation not have any core area; it is heated and cooled by
and data comparison repeated. These revisions mainly fan/coil units which receive their hot and chilled
involved increasing the number of zones in the simpli- water from a remote central plant. Except for a small
fled model to account for interior versus exterior electric load, the only internal loads are people and
space, or for areas with high internal loads. Detail was lights. The external load through the walls, windows,
added to the simplified model until good agreement roof, floor, and infiltration is the primary load for the
with the baseline model was obtained. heating and cooling system.

After a valid simplified model was created for each Detailed BLAST Input Model
facility (based on the simulation results for the mild To determine the simplest possible BLAST input
climatic region), the simulations were repeated for the model for the rolling pin barracks, a detailed BLAST
hot and cold climatic regions for each facility. These model of the building was developed. The building
data were then compared with the results obtained was divided into 18 zones. Each floor had six zones
using the baseline model. (Figure 2). The numbers and sizes of the rooms within

a zone determined the zone's occupancy. Lighting was
based on the zone's floor area. The amount of in-
filtration used was 0.8 air changes per hour. The

'~ ROLLING-PIN-SHAPED BARRACKS: temperature control used in the building was full
) ANALYSIS AND FINDINGS heating below 680F during the heating season andfull cooling above 78°F during the cooling season.

The amount of heating and cooling for each zone in
Building Description the detailed model was sized to meet the most extreme

A detailed description of the two-company, rolling- heating and cooling demands of the coldest and hottest
pin-shaped barracks for enlisted personnel was ob- climatic locations: Colorado Springs, CO, and Phoenix,
tained from the as-built drawings and a field survey of AZ, respectively. Appendix A lists the BLAST input
a barracks located at Fort Bragg, NC. The barracks is description for the detailed model. This model was
a three-story building with 40,698 sq ft of floor area. used to perform a BLAST simulation in each of the
The exterior walls are 4-in. face brick with 2 in. of air five locations. The results of these analyses are shown
space and 4 in. of concrete block. There are 16,061 sq in Table 1.

Figure 1. Line drawing of two-company rolling-pin-shaped barracks' first floor plan.

12
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Figure 2. First floor divided into six zones.

Table 1
Analysi Results - Roiling Pin Barracks

Total
Zone Loads (10' Btu) System Loads (10' Btu) Energy
flenting Coolng Heating Cooling (10' Btu)

suam A~ sum A~ sum % A sum % A sum % A

Colorado Springs, CO
Detailed 1881 -- 295 - - 3324 -- 262 -- 4330 --

One zone 1947 4 256 -13 3322 0 241 -8 4330 0
Two zones 1925 2 281 -5 3343 1 250 -5 4290 -1

Columbia, MO
Detailed 1772 -- 545 - - 2919 -- 704 -- 4360 --

Two zones 1813 2 526 -3 2948 1 649 -8 4330 -1

Raleigh, NC
Dtailed 1095 - - 566 - - 1972 -- 767 -- 3480 -

Two zones 1133 3 544 -4 1993 1 700 -9 3430 -1I

Fort Worth, TX
Detailed 724 - - 1024 - - 1371 - 1396 - - 3510 - -

Two zones 752 4 1002 -2 1376 0 1306 -6 3420 -3

Phoenix, AZ
Detailed 251 - 1693 - - 667 -- 1987 -- 3400 -

Two zones 270 8 1679 -1 671 1 1934 -3 3350 -1

13
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Simplified BLAST Input Model ing's east-west orientation. Since the south side will
After the detailed model results were obtained, the get more sun than the north side, the south-side

simplest possible BLAST input model was developed, zones will need more cooling and less heating than
The entire building was modeled as a single zone. All the the north-side zones. The one-zone model does not
exterior walls and windows facing the same direction separate the south and north sides. Instead, the north-
were lumped together. Wall coordinates (STARTING and south-side loads are mixed, which cancels some of
AT's) were not used. Partitions were described as the load.
internal mass. The overhangs were widened so they
had the same shading angle with the windows as Improved Simplified BLAST Input Model
before. If the amount of people and lights had the Because the one-zone model was not satisfactory,
same schedule, they were combined. The heating a two-zone model was developed. The building was
and cooling capacities were combined when rooms divided into a north and south zone. As before, all
had the same temperature control profile. Appendix wall areas, window areas, people, and lights were
A shows the one-zone BLAST model. This one-zone combined based on the rooms that made up each of
model was used to simulate the building in Colorado the two zones. "STARTING AT's" were not used
Springs. Table I shows that the one-zone model does since the building had only minor amounts of self-
not simulate the building nearly as accurately as the shading. Appendix A lists the two-zone BLAST
18-zone model. This is probably because of the build- description. Figure 3 compares the building heating

C- BASELINE
TWO ZONES

2000-

17W

772f Isis

1500-
• .,

LOAD
106 ( Btu) 34'

1000-

500-

/ / H -270

0 HEATING COOLING "E*TIII COOLING NEATINe COOLING HEATNG OLNGweI OLN

COLORADO SPRINGS,CO COLUMBIA,MO RALEIGHNC FT WORTHTX PHOENIX,AZ

Flgure 3. Two-zone model for rolling pin barracks building loads compared with the detailed model's building
loads for five locations.
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and cooling loads for the two-zone model with the large percentage error. The cooling load is small in
detailed model for all five locations. The two-zone Colorado Springs, and this small difference results in
model results agree with the detailed model results to the second largest error (5 percent). As shown in
within 5 percent at all locations, except for the heating Figures 4 and 5, the system heating and cooling loads
load in Phoenix, which is 8 percent too high. Because and the barracks' total energy consumption, respec-
there is a small heating load in Phoenix, a small dif- tively, show good agreement between the two-zone
ference between the models can cause a relatively simplified model and the detailed model.

3343

3000 2046

/ ' BASELINE
' TWO ZONES

LOAD
(1 6 Btu)

2000 1972 193951967

1371 1376
1304

100070

043 700 66 71

-- /. , -t

0 HEATING COOING NIATING COOLING NWIN COOLN WO0ATINS OOING NUT" COOLING

COLORADO SPRINGSCO COLUMBIA, MO RALEIGH,NC FT WORTH,TX PHOENIX,AZ

Fipme 4. Two-zone model's system loads for the rolling pin barracks compared with the detailed model's system
loads for five locations.
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TWO ZONES
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3000-
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2000-

1000-

0

SPRINGS MVO NC TX AZ
CO

* Figur S. Two-zone model's total energy for the rolling pin barracks compared with the detailed model's total
energy for five locations.

16



Use of Simplified BLAST Input Model Table 2
for Retrofit Analysis Description of the Retrofits

The detailed model and the two-zone models were for the Rolling Pin Barracks
also run for selected energy conservation retrofit
options. Table 2 describes each retrofit option; Table Retrofit Descrption

3 and Figure 6 compare the simulation results of the RI Block vents with 2 in. of blueboard insulation,
detailed model with the results for the two-zone model rubber sealant, and 1/8 in. of aluminum plate.Also reduce bathroom exhaust by 50 percent.
for each retrofit option.* The numerical differences
between the detailed retrofit models and the detailed R2 Fill the wall's 2-in. cavity with R = 10 sq ft -
baseline models are usually the same as the difference hour *F/Btu sprayed-in insulation.
between the two-zone detailed and retrofit models.

Most important, the simplified models always rank the R3 Add storm windows made of l/8-in.-thick
r phefglass.* Assume that infiltration is reduced,'5retrofit options in the same order. The difference in 20 percent by adding storm windows.

%. terms of energy savings is nearly the same.20pretbadigsomwnws
ty 

*This may not be practical for barracks with casement
*It may appear that some of these retrofits use more windows.

energy. This is true for the zone loads, but the system loads
!7. actually decrease.

Table 3
Total Energy Consumed (10' Btu) for Three Retrofit Options for the

Rolling Pin Barracks at Five Locations

Baseline RI RI + R2 RI + R2 + R3

Savings % A Savings % A Savings % A Savings % A
Sum (10' Btu) Detailed Sum (10' Btu) Detailed Sum (10' Btu) Detailed Sum (10' Btu) Detailed

Colorado Springs, CO
Detailed 4330 . -- 3570 -760 -- 2900 -1430 -- 2300 -2000 --
Two zones 4330 -- 0 3600 -730 1 2930 -1400 1 2320 -2010 1

Columbia, MO
Detaled 4360 .. ..- 3850 -510 -- 3240 -1120 -- 2700 -1660 --

Two zones 4330 -- -1 3850 -480 0 3230 -1100 0 2690 -1640 0

Raleigh, NC
Detailed 3480 . -- 3050 -430 -- 2620 -860 -- 2230 -1250 --
Two zones 3430 -- -1 3030 -400 -1 2600 -830 -1 2200 -1230 -1

Fort Worth, TX
Detailed 3510 . -- 3090 -420 -- 2690 -820 -- 2340 -1170 --
Twozones 3420 -- -3 3060 -360 -1 2650 -770 -1 2290 -1130 -2

Phoenix, AZ
Detailed 3400 . -- 2950 -440 -- 3670 -730 -- 2340 -1060 --
Two zones 3350 -- -1 2930 -420 -1 2640 -710 -1 2300 -1050 -2

"* 17
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FIgure 6. Simulation results of the retrofit models for the rolling pin barracks.
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Effect of Infiltration on the Accuracy Figure 7 shows the total energy consumption for both
of the Simplified Model the detailed and one-zone models at all locations. 14

To determine how increased infiltration affects Also shown in the figure are the results obtained
simulation results, an alternate detailed model was using a one-zone model where the number of people
developed that included higher infiltration rates. The and lights are rounded off. Both a dorm operating
simulation was repeated with this model for four schedule and a 68 to 780F deadband temperature
locations.* The infiltration rate was 1.5 air changes control were used. This model is the simplest possible
per hour in Bismarck, ND. The other locations had model which could be developed. While this approxi-
infiltration rates of 23 air changes per hour. The one- mate one-zone model is not very accurate, it does
zone model was also revised to include the increased predict the energy consumption to within 35 percent.
infiltration. As shown in Figure 7, a one-zone model The higher infiltration rate is the reason that a one-
was accurate enough to describe this detailed model, zone model accurately simulates the building. Since

the one-zone model was not far off in the low-
infiltration building, increased infiltration makes all

*The other model more realistically represents a roling- the zones even more thermodynamically similar,
pin-shaped barracks. such that one zone is sufficient.
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Effect of "STARTING AT's" on the other facilities. Some of the general conclusions which
Accuracy of the Simplified Model can be drawn are:

Using the alternate detailed model, the two-zone
model, and the one-zone model, the effect of not 1. Multistory buildings of similar design do not
using "STARTING AT's" for the Raleigh, NC, location have to have each floor modeled as a separate zone.
was tested. Figure 8 shows that there was no change in Instead, the building should be modeled as one or more
simulation results when the "STARTING AT" phrase tall zones equal in height to the total building height.
was removed. This is because the building has very The number of zones will depend on the building's
little self-shading. configuration, orientation, and use pattern.

Summary 2. Individual rooms can be grouped into one large
The rolling pin barracks can be accurately simulated zone if their use patterns and internal loads are similar.

in two zones by dividing the building into north- and
south-facing zones. The simplified zone model com- 3. Interior partitions can be ignored as long as their
bines all the exterior wall and window areas within mass is accounted for.
each zone, plus loads produced by people, lights, and
infiltration. It also includes partitions as building 4. The actual locations of walls, windows, and
internal mass. If retrofit options are simulated, the doors are not needed unless some parts of the building
simplified model will respond in the same way as the shade themselves. In fact, the actual shapes of walls,
detailed model. The retrofit options will be ranked in windows, and doors are immaterial so long as all the
the same order by either the simplified or detailed area and the orientation have been accounted for.
model. The energy savings are about the same with

either model. Infiltration is an important factor in 5. South-facing rooms will have to be grouped into
deciding how many zones are needed to describe a a separate zone from north-facing rooms if there is a
building. If the infiltration rate is doubled, a one-zone significant amount of glass (> 10 percent of wall area).
model will accurately simulate the building. This accounts for the use of two zones instead of one

zone in the barracks model.
Discussion of Results

The simplification of the BLAST input deck dis- The rolling pin barracks energy loads are dominated
cussed in this chapter can be applied to the analysis of by the building envelope. That is, the heating and

.4 33693390
_3302 3305

LOAD

602 60258 55

1K/I
/ /

HEATING COOLING HEATING COOLING

TWO ZONES ONE ZONE

Figure 8. Zone loads - STARTING AT removed from roiling pin barracks simulation at Raleigh, NC.
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cooling rcquirements of the barracks are determined water from a remote central plant. They are kept at
mainly by the characteristics of the building envelope, 74 0 F during the heating season. Sixteen people occupy
since the loads from people, lights, internal equipment, the facility during normal working hours with 25
and ventilation are minimal. Several other Army additional persons occupying each of the classrooms

* standard building types, including warehouses, mainte- for 2 hours each weekday. Four persons occupy the
nance shops, gymnasiums, and commissaries, have facility at night and on weekends.
similar characteristics. Thus, similar reductions in the
amount of detailed information required to produce Detailed BLAST Input Model
--alid BLAST analysis of these facilities should also Based on the data gathered from the as-built draw-
be possible. ings and the field survey, a 10-zone detailed model of

the battalion headquarters and classroom building was
prepared. The model's 10 zones correspond to the
building's 10 actual heating and air-conditioning zones.

BATTALION HEADQUARTERS AND (Figure 11 shows the location of the nine first-floor

4 CLASSROOM BUILDING: zones.) The basement is modeled as a single zone. Walls

ANALYSIS AND FINDINGS and windows were input at their exact locations as
determined from the as-built drawings. Zone occupan-
cy and lighting levels were input as determined by the

Building Description building survey. Infiltration was assumed to be zero,
A detailed description of the battalion headquarters since the building was positively pressurized by the fan

and classroom building was obtained from as-built system. This system operated continuously and intro-
drawings and a field survey of a battalion headquarters duced about 7000 cfm of ventilation air. Appendix B
and classroom building located at Fort Carson, CO. lists the detailed BLAST input model.
This building is a one-story structure with a ground
floor area of 18,907 sq ft and a partial basement area BLAST simulations were performed using the
of 3300 sq ft. The building is 259 ft long, 73 ft wide, detailed (baseline) BLAST model for three locations:
and has an exterior wall area of 8235 sq ft. Figures 9 Raleigh, NC; Bismarck, ND; and Phoenix, AZ. The
and 10 show a floor plan and typical wall, roof, and results, given in Table 4, show how inefficient the
floor sections, respectively. The building core is served multizone air-handling system used in the building is.
by a seven-zone multizone air-handling system which The energy required by this system is between seven
receives hot and chilled water from a remote central and 23 times the load needed by the building. This is
plant. The temperature in the core area is maintained inherent in the design of multizone systems, which are
at 74*F during the heating season and at 78*F during required to simultaneously heat and cool. The otal

.the cooling season. The storage areas at each end of the energy consumed by a multizone air-handling system

ground floor and the basement are served by single- depends almost entirely on the type of system, and
. zone, heating-only systems which also receive hot very little on the design of the structure.

4.473' I
- _

7 STORAGE STORAGE2

j" e

Figure 9. Battalion headquarters and classroom building floor plan.
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Figur iG. Battalion headquarters and classroom wall,
floor, and ceiling details.
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SIla

Figure 11. Battalion headquarters and classroom building floor plan showing first-floor zones.

Table 4
Comparison of Loads Calculated From Simplified Models With Loads Calculated From

Baseline Model for the Battalion Headquarters and Classroom Building

Zone Loads (10' Btu) System LADS (10' Btu) Total
Heating Coaling Heating Cooling Energy (106 Btu)

a-Sum Baseline Sum Baseline Sum Baseline Sums Baseline Sum Baseline

Raleigh, NC
Baseline 284 -- 149 -- 3924 -- 1059 -- 5763 -

Three zones 269 -5 125 -16 3927 0 1058 0 5760 0
Fourzones 284 0 134 -10 3930 0 1055 0 5765 0
Five zones 285 0 142 -5 3926 0 1056 0 5761 0

Bismarck. ND
-Baseline 908 -- 70 -- 7186 446 -- 8435 -

F:ive zones 915 1 65 -7 7189 0 443 -1 8436
S.

Phoenix, AZ
Baseline 96 -- 344 -- 2300 -- 1169 -- 4223
Fisve zones 95 0 334 -3 2303 0 1164 0 4219 0

24



Simplified BLAST Input Model load, although improved, was still not accurate enou-:i
After the detailed BLAST model was complete, the (Table 4 and Figure 13).

simplest possible BLAST input model for the battalion
headquarters and classroom building was developed. To develop the next model, the interior zones
Because the building has a basement area and heated- (zones 3 and 6 in Figure 11) which had a similar
only storage areas on the main floor, a one- or two- number of hours of heating and of cooling were
zone model was not likely to give good results, since grouped into a separate zone. This created a five-zone
areas which had cooling and heating would have to be model. This model appeared feasible because it sepa-
combined with heated-only areas. Thus, the simplest rated the basement, the storage areas, the hall, the
possible BLAST input model has three zones: one zone external spaces (offices and classrooms), and internal
for the heated and cooled space, one zone for the space (conference rooms). The loads, capacities, and
heated-only first floor storage areas (zones 8 and 9 in surfaces were also grouped. The wall coordinates
Figure 11), and one zone for the basement. Appendix were omitted, as "in all the simplified models. (The
B lists this simplified three-zone model. All walls, input description for the five-zone model is given in
windows, doors, roofs, and floors with the same Appendix B.) The increase in detail from the four-
construction and orientation were combined. Because zone model to the five-zone model reduced the per-
the building is basically rectangular, self-shading was centage difference in the zone cooling load between
not important. Wall coordinates were not specified. the baseline and simplified models to 5 percent. All
The people, lighting, and building equipment loads loads were within 5 percent of the baseline (Table 4
were obtained for each of the three zones by com- and Figures 12 and 13). Therefore, the five-zone
bining the loads from each zone of the detailed BLAST model was considered the simplest accurate model.
input model. Similarly, the zone heating or cooling
capacities were determined by combining the capacities The five-zone model was tested for two other
used in the detailed model. locations (Bismarck, ND, and Phoenix, AZ) to verify

it in more severe climates. Figures 12 and 13 show the
The three-zone model was tested for Raleigh, NC. results of those tests. Bismarck showed a 1 percent

Although the prediction of total energy consumed is difference from the baseline in system cooling load
very accurate (Table 4 and Figure 12), the three-zone and in zone heating load. The zone cooling for
model is, in fact, not a good model. This is evidenced Bismarck was 7 percent lower than the baseline, but
by the zone loads shown in Table 4. the cooling load for Bismarck was so small that a

7 percent difference is not significant. With Phoenix
There is virtually no difference between the three- weather data, the total energy consumed, system

zone model results and the baseline results for total loads, and zone heating load showed virtually no
energy consumed or for the system and zone heating difference between the baseline and the five-zone
loads. However, the zone cooling loads for the three- model. The zone cooling load for the five-zone model
zone model are 16 percent lower than the baseline, was 3 percent lower than the baseline.
To have a model that accurately compares variations
in the zones and systems, zone and system loads and Effect of Internal Mass on the Accuracy
final total energy consumed must be accurate. of the Simplified BLAST Input Model
Figure 13 compares the zone loads for the two models. The internal mass and the mass in the walls were

eliminated from the detailed and five-zone models
Improved Simplified BLAST Input Model to see the effect of mass on the loads. The mass can

Because the three-zone model was inadequate, a be removed from the walls by describing surfaces by.
four-zone model was developed (see Appendix B). R-values only. Both the detailed and the five-zone I.N
The hallway (zone 2 in Figure 11) has very little models without mass were run with Raleigh, NC,
internal load, and is dominated by conditions in the weather data and were found to be very inadequate.
zones around it. Since its load characteristics were By removing the mass, the zone heating load increased
distinctly different from the other individual zones, by about 20 percent, the zone cooling by about
it was modeled as a separate zone. 30 percent, the system heating by 2 percent, the

system cooling by 3 percent, and the total energy
The four-zone model was tested for Raleigh, NC. consumed by 3 percent (Table 5). The effect, however,

Once again, the total energy consumed and the system was the same on both the detailed and simplified --
loads were the same as the baseline. The zone cooling models.
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Figure 12. Total loads for the battalion headquarters and classroom building.
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Figure 13. Zone load comparisons for the battalion headquarters and classroom building.

Table S
Tile Effect of Mas on LAds

(Battalion Headquarteus and Classoom Building, Raleigh, NC)

Total
Zone Loads (0' Itu) System Leads (10' Btui) Eaeqy
Heating COoWin Heating; Coolin (10' Btu)

Sum %A~ Sum % A Som % A Sum %,& Sum %A
-* Ten zones (detailed)

Baseline 284 -- 149 -- 3924 -- 1059 -- 5763 --

No masn 352 24.5 196 31.5 4014 2.3 1092 3.1 5895 4.0

Five zones
Baseline 285 -- 142 -- 3926 -- 1056 -- 5761 --

No mass 335 17.5 186 31.0 4000 1.9 1091 3.3 5879 2.0
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Use of Simplified BLAST Input Model
for Retrofit Analysis

A BLAST analysis of a similarly designed battalion
headquarters and classroom building was performed for
a Raleigh, NC, location using a detailed and simplified
BLAST input model. Only the portion of the building
served by the multizone system was modified. Table 6 3500 o-

lists each retrofit option studied. Table 7 and Figure 14
,ompare the simulation results of the detailed model 3000
with the simplified model for each retrofit option. As
the results indicate, the energy savings resulting from 2500
each retrofit option compared with the baseline is
similar when the simplified or detailed model is used. TOTAL
The simplified model always ranks the retrofit options ENERGY 2000(MBtu) /
in the same order as the detailed model.

1500

Table 6
Description of Battalion Headquarters and

Classroom Building Retrofit Options 500

Retrofit Description 0 " -- U
Baseline Seven-zone multizone with single set-point BASELINE RI R2

thermostat set at 750F. Outside air-controlled
hot deck and fixed set-point cold deck at 58'F.
50% outside air. DETAILED

RI Same as above, except zone-controlled decks FIVE ZDNES

and no outside air.

R2 Change system to seven-zone variable air
volume, with baseload heating and no outside Figure 14. Retrofit option comparison for battalion
air. headquarters and classroom building.

Table 7
Retrofit Option Simulation Results for Battalion

Headquarters and Classroom Building

Zone Loads (106 Btu) System Loads (10' Btu) Total EnergyHeating Cooling Heating Cooling Electricity (10' Btu)

~~%A %A %A ' ,A
Sum Detail Sum Detail Sum Detail Sum Detail Sum Detail Sum Detail

Baseline
Detailed 161 -- 155 -- 2069 -- 1063 450 3582
Fivezones 160 -I 143 -8 2072 0 1057 -I 448 0 3577 0

RI
Detailed 161 150 -- 1628 -- 351 -- 447 -- 2426
Five zones 160 -1 143 -5 1616 -1 345 -2 448 0 2409 1

R2
Detailed 73 -- 116 -- 115 -- 98 - - 335 -- 548
Five zones 72 -1 111 -4 114 -l 95 -3 334 0 543
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Summary classroom building. Thus, similar simplified input
The battalion headquarters and classroom building models, with detail comparable to that discussed

can be accurately simulated by a five-zone simplified above, should be suitable for the energy analysis of
model. The five zones were chosen by first separating these facilities.
spaces with different types of fan systems. Each of
these spaces was then subdivided into zones by sepa-
rating perimeter (exposed to outside) areas, core areas,"' DENTAL CLINIC:
and the area which serves as buffer between the two 5 ANALYSIS AND FINDINGS
(hall). In addition to minimizing the number of zones
modeled, simplification included combining scheduled
loads by type within each zone, combining windows of Building Description
the same construction and facing the same direction, A detailed description of the dental clinic was
and describing all partitions as internal mass. obtained from the as-built drawings and a field survey

of a dental clinic located at Fort Hood, TX. Figure 15
Discussion of Results shows the dental clinic floor plan, including the 10
fAs with the simple BLAST input model developed heating, ventilating, and air-conditioning (HVAC)
for the rolling pin barracks, the simple BLAST input system zones of its air-handling system. Zone 11 in
model used to simulate the battalion headquarters Figure 15 is the building's mechanical room, which
and classroom building can be generalized to other is not air-conditioned. The building is a single-story,
facilities. The results obtained by simplifying the 18-chair dental clinic with laboratory. Its exterior
BLAST input for the battalion headquarters and walls are 4-in. face brick, 2-in. mortar, 4-in. concrete
classroom building indicate some of the limits on the block, an air space, and 1/2-in, gypsum board. The
amount of simplification which can be generally exterior wall area is 4050 sq ft, of which about
applied: 340 sq ft are windows or glass doors. The floor is

an 8-in. concrete slab with 1 in. of rigid insulation
1. If there are interior spaces which are physically

separated from exterior spaces, these will have to be
grouped as a separate zone. N

2. Interior or exterior spaces which have widely
varying use patterns (such as the hallway and confer- .2
ence rooms) must be grouped into separate zones.

3. Spaces on different kinds of heating and cooling
systems or which are not heated and cooled to the
same degree at the same time (such as the storage
rooms) must be grouped separately.

Other generalizations include:

1. Spaces can be grouped into one zone even W 4 10

though they are not physically adjacent.

2. Building mass (in exterior and interior walls)
is important, but interior partitions are not as long
as mass is accounted for.

3. North- and south-facing spaces can be grouped -"
if the south-facing walls have only a small amount of W
glass. (This verifies the results of the barracks study.)

Other Army facility types, particularly other I
administration facilities generally exhibit operating
characteristics similar to the battalion headquarters and Figure 15. Dental clinic floor plan.
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underneath and is situated over a crawlspace. The roof locations: Raleigh, NC. Bismarck, ND; and Phoenix.

is a steel-truss built-up roof. The interior partitions are AZ. The simulation results are shown (as the baseline
made of gypsum board. Construction details are case) in Table 8 and Figures 17, 18, and 19. As (he
shown in Figure 16. A reciprocating chiller and air- results indicate, the design and operation of the clinic's
cooled condenser package supply the chilled water to multizone air-conditioning system is such that the
the multizone system, and a gas-fired boiler is used for heating and cooling demands of the system are signif-
heating. The building occupancy, lighting load, electric icantly higher than the heating and cooling energy
equipment load, and gas equipment load were deter- demands of the building zones. For example, the
mined from the building survey, system heating and cooling demands are factors of

20 and 2, respectively, higher than the zone heating
Detailed BLAST Input Model and cooling requirements for the Raleigh, NC, data.

The clinic's detailed BLAST input model included This occurs because the multizone system heats and
11 zones. Ten of these zones corresponded to the cools the zones simultaneously. During periods of small
clinic's 10 HVAC system zones, and one zone cor- zone heating and cooling loads, the system mixes a
responded to the crawlspace. The mechanical room hot and cold air stream to provide the space with
was not included in the simulation. All exterior and essentially room temperature air. Thus, even when the
interior walls, doors, and windows were input in their zone demands for heating or cooling are small, the
exact locations. Occupancy, lighting, and equipment system heating and cooling demands are large. Be-
levels were determined for each zone during the onsite cause of this, changing zone demands for heating and
survey. The BLAST input for the detailed dental cooling have little impact on the system energy
clinic model is given in Appendix C. demand. The results also show a very high building --

internal electric and gas equipment load. This provides
The dental clinic's detailed BLAST input model zone heating and accounts for the small zone heating

* was used to simulate the clinic's operation in three requirement,
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ZONE HEATING LOADS ZONE COOLING LOADS
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* - BASELINE
a- ONE ZONE, NO CRAWLSPACE, FLOOR
N- ONE ZONE, NO CRAWLSPACE SLAB-ON-GRAME
2- TWO ZONES NO CRAWLSPACE SLAB-ON-GRAOE
3- THREE ZONES, NO CRAWLSPkE, SLAB-ON-GRADE
40- FOUR ZONES, NO CILm"CE, SLAI-ON-GRAOE
4a- FOUR ZONES WITH CRANWLSCE

Figure 17. Zone loads, dental clinic.
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Figure 18. System loads, dental clinic.
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Figure 19. Total loads, dental clinic.
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Simplified BLAST Input Model modeled as one zone, the heat generated in zone 8 is
For the simplified BLAST input model, the dental assumed to be distributed evenly throughout the

clinic was assumed to be a single zone with no crawl- building. This reduces the heating requirements in
space. The dental clinic floor was modeled as a floor some zones, since the internal equipment of zone 8 is
between two conditioned spaces: no heat transfer used as a heat source. The cooling requirement of the
was allowed through the floor, but heat could be stored sterilizer room is also reduced because the excess heat
within the concrete floor material. Exterior walls, is distributed throughout the building, rather than
windows, and doors were combined where possible. being confined to one small area. Since this is not
Wall coordinates were not used. Interior waUs were what actually occurs, the zone loads cannot be ac-
input as internal mass. The building's occupancy, curately calculated. This is shown by the zone heating
lighting, and internal equipment loads were the totals and cooling loads, which are 64 and 8 percent lower,K. determined from the field survey. The fan system was respectively, for case lb than for the baseline.

modeled as a multizone system serving the one zone.
The one-zone dental clinic model is shown in A two-zone model of the dental clinic was created

, Appendix C. by putting the sterilizer room (zone 8 in Figure 15)
into a separate zone (see Appendix C). The occupancy,

This simplified model was used to simulate the lighting, and internal equipment loads for the sterilizer
dental clinic in Raleigh, NC. The results are shown zone were as determined in the field survey and as used
(as case la) in Table 8 and Figures 17, 18, and 19. in the baseline model. The simulation results for this
The zone cooling load and the system heating and model for Raleigh, NC (case 2 in Table 8 and Figures
cooling demands show good agreement with the 17, 18, and 19) show that the zone heating loads,
baseline model. However, the zone heating load is although substantially improved, are still 29 percent
86 percent lower for the simple model than for the lower than those for the baseline model.
baseline. Thus, the simplified one-zone dental clinic A three-zone dental clinic model was developed
model accurately predicts the total energy consump-
tion of the building, but does not accurately predict which separated the building into a perimeter zone
the zone heating demands. As discussed earlier, the (zones 1, 2, 3, 9, and 10 in Figure 15), the sterilizer
good agreement in total energy consumption is caused room zone (zone 8 in Figure 15), and a zone for the
byremaining interior space (zones 4, 5, 6, and 7 inbyzone deouing ste eoolinrgy csui m tionts froFigure 15). This three-zone model, shown in Ap-
zeagdogqe tpendix C, should have accounted for the effect of the

outside environment on the perimeter of the building
Improvements to the Simplified BLAST Input Model and of the building equipment load on the interior, or

Because the simplified one-zone model did not core area, of the building. When used to simulate the
accurately predict the zone heating load, the model clinic in Raleigh, NC, however, little improvement is
was revised. The floor was changed from a floor seen in simulation accuracy compared with the two-
between conditioned spaces to a slab-on-grade floor, zone model (case 3 in Table 8 and Figures 17, 18, and
The slab-on-grade floor model allowed heat transfer 19).
from the building to the ground through the floor.
This decreased the zone's cooling load and increased To further improve the accuracy of the simulation,
the zone's heating load. The revised one-zone model
with the slab-on-grade floor was used to simulate the as lu

was similar to the three-zone model except the peri-
building in Raleigh, NC. The results are shown (as meter zone of the three-zone model was divided into .case lb) in Table 8 and Figures 17, 18, and 19. Again, tb". te moel acuraely redited he bild~g's otal two zones. Because the lab areas (zones I and 2 in ' :.
the model accurately predicted the building's total Figure 15) had large equipment loads compared with
energy consumption, but, although improved over the the rest of the perimeter area, the lab area was made
previous model, underpredicted the zone heating into a separate zone. This model, shown in Appendi C,load by 64 percent. noasprt oe hsmdl hw nApni:C
laby6pretwas used to simulate the building in Raleigh, NC. Tho.

T - o s a t lresults are shown as case 4a in Table 8 and Figures 17,
The one-zone model assumed that all the building's 18, and 19. The zone heating load predicted by the

loads were evenly distributed. This is not a valid four-zone model is 7 percent more than the baseline
assumption for this building, since the sterilizer room load. The zone cooling load, the system heating and
(zone 8 in Figure 15) has a large internal equipment cooling loads, and the total energy consumption
load (up to 30 kBtuh). When the entire building is agreed to better than 5 percent.
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As a final step in revising the simplified dental clinic were chosen by dividing the building into an interior
, input simulation, a crawlspace zone was added to the core area and a perimeter area, then subdividing each

four-zone model. This model, shown in Appendix C, of these areas into two zones based on the amount of
was used to simulate the dental clinic in Raleigh, NC, internal load within the space. The crawlspace had to
Phoenix, AZ, and Bismarck, ND. The results of these be included to accurately model the heat transfer :i
simulations (case 4b in Table 8 and Figures 17, 18, and through the floor.

19) show that the four-zone model with crawlspace
: accurately predicts the zone and system heating and All simulation models of the dental clinic, including

cooling loads and the dental clinic's total energy a very simple one-zone model, accurately predicted
consumption to within 4 percent of the baseline the building's total energy consumption. Only the

* model's prediction. four-zone model with crawlspace could be used,
however, to predict accurate zone loads when com-

" Use of Simplified BLAST Input Model pared with the baseline model. As discussed above,
for Retrofit Analysis this occurs because the energy consumption of the

A BLAST analysis of an all-electric dental clinic clinic's multizone fan system is not directly related
to identify an energy conservation retrofit option for to the zone heating and cooling demands. Thus,
a Raleigh, NC, location was performed using a detailed designers interested only in the total energy con-
and a simplified BLAST input model. Table 9 describes sumption of the dental clinic with a multizone system

. each retrofit option. Table 10 and Figure 20 compare could use a one-zone dental clinic model. Designers
the simulation results of the detailed model with the interested in the total energy consumption of the
simplified model for each retrofit option. As the dental clinic with other fan system types which would
results indicate, the energy savings resulting from each more accurately track the zone heating and cooling
retrofit option compared with the baseline case is requirements would have to use the more detailed

* similar whether the simplified or the detailed model is four-zone model which accurately predicts zone loads.
used. Also, the simplified models always rank the The four-zone model would also have to be used to
retrofit options in the same order. analyze the effects of envelope or operational design

changes on the building's energy consumption.
Sum..ry

The dental clinic was accurately simulated by a Discussion of Results
four-zone plus crawlspace model. The four zones The results of the dental clinic study confirmed

many of the results found in the two previous studies:

1. Grouping individual rooms into single zones
whether or not they are physically adjacent is

Table 9 acceptable.~~~Description of Retrofit Options for Dental Clink "''e too e tpno e Ci2. Interior spaces must be separated from exterior

Retrofit Description spaces.
Baseline All-electric dental clinics with electric boiler.

Ten-zone multizone with single set-point 3. North- and south-facing spaces may be com-
thermostat at 75" F. No night setback.tr ta.. ntecbined if the solar gain is not appreciable.

RI Same as baseline, except system is shut off
when butlding is unoccupied. 4. Interior walls and partitions can be ignored if

their mas is accounted for.
R2 Same as baseline, except there is a 10-zone

variable air volume system with deadband In addition, some new generalizations can be drawn:
thermostat which keeps clinic between 68 and Ins
789F constantly and constant supply air
temperature of 55"F. Baseboard heaters 1. Spaces with high internal loads (like the sterilizer
provide heat. room and the lab space) must be treated as separate

zones.
R3 Same as R2, except system shuts off at night.

R4 Same as R3, except supply air temperature is 2. The effects of crawlspace or basements must be
zone-controlled. accounted for.
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RI R2 R3 R4 R5
3000 uz

2500

TOTAL 2000 4
ENERGY
(MBtu)

1500/

9T 7

500

J DETAILED MODEL

Q FOUR-ZONE MODEL

Figure20. Total energy consumed for five retrofit options for the dental clinic.

6CONCLUSIONS
4. Simplified BLAST input models can be used to

The results of the BLAST simulations done for the analyze the energy usage of retrofit options and design
three facility types considered during this study alternatives.
indicate:

In addition, the following general guidelines for1. Simplified BLAST input models predict annual simplifying BLAST input were developed:

energy consumption within ± 5 percent of the annual
energy consumption predicted by the detailed models. 1 Multi-floor buildings do not have to have each

floor modded as a separate zone. Instead, the building
2. Simplified BLAST input models can be prepared can be , eled as one or more tall zones equal in

more quickly than detailed BLAST models because height to the total building height.
they require substantially less input information, yet
provide results as accurate as the detailed models. 2. Individual rooms can be grouped into one large

zone if their use patterns and internal loads are similar.
3. Because simplified BLAST input models can Grouped rooms do not have to be physically adjacent.

accurately estimate a facility's energy consumption,
BLAST can be used in the early stages of the MCA 3. Interior spaces must be separated from exterior
design process to evaluate design alternatives spaces.
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4. Interior partitions can be ignored as long as their 7. North- and south-facing spaces may be combined
internal mass is accounted for. if the solar gain is not appreciable (i.e., if the south-

facing walls have only a small amount of glass).
5. The actual location of walls, windows, and doors

are not needed unless some parts of the building shade 8. The effects of crawlspaces or basements must
themselves. be accounted for.

6. The actual shapes of walls, windows, and doors
.re immaterial as long as all the area and orientation
are accounted for.

do1
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APPENDIX A: BLAST INPUT MODELS FOR THE ROLLING PIN BARRACKS

ha INPUT FILE : RPDI .

RETROFIT 3PTION B BASELINE

** THIS IS A la ZnfNE ALAST 3.n MODEL OF THE ROLLIN 0I:v SARPACKS CA/171)
** THE RASELINE MODEL IS BASEP ON DRAWING 21-01-39 FROM FT. dQAGG, NC.

** .4

** THE AMOUNT oF INFILTRATION AMD LIGHTING PER ZUNE IS RASED ON

** SIWUARE FOOTAGE.

** THE tiFILTRATION COEFFICIENTS USED ARE NOT TH" DEFAULr VALUES.

THEY ARE 4: 7..4Erl, B : 2.8eE-3, C = 2.85E-U 0 = 1.
0
)7E-."

3EGIN Iw4PUT;
RUN CONTROL: rjEi ZONES, NEA AIR SYSTEMS,

RFPORTS(4ALLS, ZONE, ZONE LOADS, SYSTEM, SYSTEM LOADb),
INITS(I::=EGLISHUU1=ENGLISH) ;

OLFINE MATFRIALS:

CONC9 - (L :.75, K :.2j D O80., CP :.2r, TAR 2.9, AjS v.65,
MEDIUM ROUGH),

A STONE a (L :.5, K :.83, D :55., CP :.4, tABS Z.9, ABS :.55,

ROUJGH);
END MATERIALS;

DEFINE WALLS:
xTA z CA7 - 4 1'4 FACE BRICK, BI - AIRSPACE RESISTANCE,

C3 - 4 IN Hw CONCRETE BLOCK),
IWi (C3 - 4 IN 4 CONCRETE HLOCK dtl - AIRSPACE RESISTANCE,

C3 - 4 IN Ho CONCRETE BLOCK),
L4. : (Cz - '1 IN Hl CONCRETE BLOCK);

"3 END VALLS;
"3 ~** .".

DEFINE FLOURS:
FLUORI : (DIRT 12 IN, STONE, AR2, CO8),
FLOOR? = (CONC9);

END FLOUR3;

DEFINE ROOFS:
FLOOR2 c (CONC9),
ROUFI x (E2 - 1/2 IN SLAG UR STONE, E3 - 3/8 IN FELT A.40 ME48RANL,

* b, COe);
EN RUOOFS;

DEFINE .i14rDO~S:
NfINDI 3 (GLASS- CLEAR PLATE 1/4 IN);

EfD vINO.S;"

DEFINE SCHEDULE ('UTSIDE AIR):
SUNDAY THR SATUAOAY 3 (00 TO 24-.262),
HOLIUAY - SUNDAY;

I39

', 39

... .. ..... . , .. ,... ..-. :::
::: ::: :::: :: ::: : ::: :::::: : :: : :: : : ..: : . . . i : . - - . . - - - . . , -- .,:,



END SCHEDUL E;
DEFINE SCHEDULE (LAUN):

'4O ,AY THRU FRIDAY = (41 TU IF-.0, 18 TO 22-1.0,

22 TO 24-.0),

SATURdAY THRU S!JrDAY = (OA TO 09-.0, 09 TO 17-1.0,

17 TO 2'-.0),
HOLIDAY = SUJNAY;

END;

DEFINE SCNEDULE (UAYqQnl4):
M014DAY THRU FRIDAY c (If TO 08-.o, n8 TO 17-.05, 17 TO) 21'-.1)pSATURDAY THRU StJNAY (00 TO 12-.0,12 TO 24-.1),

P4OLIUAY : SIND'AY;
ENO;

TEMPORARY SCHEDULE (VOLAR OCCUPANCY):
SATURDAY = (22 To os - 0.61 08 To 12 - 0.35t

12 TO 13 - 0.5, 13 TU 17 - 0.35,
17 TO 19 - 0.5, IQ TO 22 - 0.0),

SUNDAY SATURDAY,

HOLIDAY 3 SATURDAY,
MONDAY THRU FRIDAY (22 TO OA - 0.9, 08 TO 12 - 0.35,

12 TO 13 - 0.5, 13 TU 17 - n1.35,
17 TO 19 - 0.5, IQ TO 22 - 0.6);

END;

TEMPOrARY SCHEDULE (VULAR LIGHTING):
SATURDAY (00 TO 08 - .1, 08 TO 17 - .2,

17 TO 20 - .4, 20 TO 24 - .7),

SUNDAY = SArURDAY,
HOLIDAY z SATURDAY,
MONDAY THRU FRIDAY (00 TO 06 - .1p 06 TO 08 - .40

08 TO 18 - .25, Id TO 21 S .5,
21 TO 24 - A);

ENI;

TEMPUPARY CONTROLS (HUODA)

PROFILES:
PRUFILEA=(I.O AT 68,O.0 AT 71, -0.0 AT 75, -1.0 AT 7d);

SCHEDULE$:

SUNDAY THRU SATIJURDAY (00 TO 2a " PROFILEA),
HOLIDAY x SUNDAY;

END CONTROLS;

PRUJECT= "ROLLING PIN dARRACKS";
wEATHER TAPE FROM OIJAN THR'J 31DEC;

GROUND TEMPERATURES FOR COLORADO SPRINGS (FT. COLLINS)

;ROUND TE'PERATuPE = (54,55,55,,b,60,oqb4,66b6pb4b259s57);

BEGIN BUILDING OESCRIPTIOi; BUILDING 3 "PULLING PIN BARRACKS";

DIMEPJSIONS: N : 0, F 9 Q0, S : 18, A z 270, FI : O, F2 10,
F3 20V H 2 10 WH 4.7, OVW z 2.5;

*0

*0 140 DEGREES IS THE 3TANDARD RUILDING ORIEaTATION
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** dr.IOTH AXIS z 18A;

UPIGIN: (0.6tFl)5

EXTERIOP ALLS .

STARTING AT (u,O,0) FACING (S) XTo$ (57 BY H)

.'ITH dINonfS OF TYPE WINUI (32 HY 4H) AT (0,5)

- TH OVEkHANG (32 qY OV') AT (0,M),
STARTING AT (0,17,0) FACING (n) Xrl (17 oY H)

4ITH WINk4OWS OF TYPE WiNDI (8 bY vH) AT (0,S)

AITH OVERHANG (A BY OVW) AT (0,");
PARTITInNS:

STARTING AT (0,17,0) FACING (s) liv2 (57 BY ]4),

STARTING AT (57,0,0) FACIIG (E) Inl (17 AY m);
INTERNAL MASS: I2 (161 BY H);
SLAB (IN GRADE FLOOR.

STARTING AT (0,0,0) FACING (E) FLOOHI (17 BY 57);

CE ILINtG:
STARTING AT (0,0eH) FACING (3) FLOOR? (57 BY 17);

PEOPLE a 6, VOLAR OCCIIPANCY

LIGHTS a 6p VOLAR LIGHTING;
INFILTRATION z 135s CONSTANT,

WITH COEFFICIENTS (.734, .00286, ,0002S5, ,0000ufl T97);

CONTROL$ a HUODA, 3A HEATING, 24 COOLING;
E14D ZONE-

ZONE 2 "LEFT WING, SECOND FLOUR, L04ER":
ORIGIN: (0,6,F2);

SAME AS ZONE t EXCEPT:
DELETE SLAB ON GRADE FLOORI
FLOOR:

STARTING AT (0,0,0) FACING (E) FLOUR2 (17 bY 57);

PEOPLE c 8, VOLAR OCCUPANCY;
CONTROLS a 4OOOA, 38 HEATINGP 26 COULING-

E~N ZONE;

ZONE 3 "LEFT OING, THIRD FLOOR, LOER":
ORIGIN: (0,6,F3);

SAME AS ZONE 2 EXCEPT:
DELETE CEILING;
ROOF:

STARTING AT (A,OH) FACING () POOFI ('7 BY 17);

CGNTRULS 2 HOOnA, 43 HEATING, 30 CLOLI'GI;
ENdo ZONES

ZONL 4 "LOWER CENTER, FIRST FLOUR":
ORIGIN: (57,0,Fl)'

EXTERIOR WALLS:
STARTING AT (0,0,0) FACING (S) XT4I (170 fsY N)

mITH 4INOnwS OF TYPE hIN0I (7? MY "jH) AT (0,5)

-ITH OVERHANG (72 iY OVO) AT (0,h)o

STARTING AT (170,0#0) FACING CE) WTA! (b SY H),

STARTING AT (ObO) FACING (W) xTwI (b bY H);
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PAR~TI TI ONS:
STARTING AT (170,6,O) FACING (E) I11 (22.5 BY H),

STARTING AT (170,28.5,0) FACING (W) In2 (170 dY H),

STARTING AT (0,2A.5,0) FACING (.) .it (22.5 BY H);

INTERNAL MASS: Iv2 (570 UY H);

SLAB ON GRAE FLOOR:
STARTING AT (010,0) FACING (E) FLUOtk (28.5 l1 170);

CEILING:
STARTING AT (0,OH) FACING (S) FLUnw2 (170 qY 28.b);

PEOPLE = 142, DAYPOOm;
LIGHTS = P9, DAYROJ1;
INFILTRATION = 673, CONSTANT,

vITH COEFFICIEJTS (.734P .00286, .00285, .0n000U197)
ELECTRIC E-JUIPliE'4T a 20, LAIJN;

CONTROLS = HUODA, 124 HEATING, 78 COOLING;
END 7UNE;

ZONE 5 "UPPER CENTER, FIRST FLOUR":
ORIGIN: (57,24.5vFI);
EXTERIOR WALLS:

STARTING AT (170,11.5,0) FACING (E) XTNI (17 dY H),
STARTING AT (170,28.5,0) FACING (N) XTAI (17n Ry H)

AITH oINDO*S OF TYPE WINOI (qb BY aH) AT (0,5)
WITH OVERHANG (Qb BY OVA) AT (UH)-

STARTING AT (0,28.5,0) FACING (W) xrmt (17 dY H);
PARTITIONS:

STARTING AT (O0,0) FACING CS) IW (170 BY H),

STARTING AT (170P0,0) FACING (E) IWI (11.5 dY H),
STARTING AT (0,11.5,0) FACING (h) LAI (11.5 BY H);

INTERNAL MASS: Ia2 (570 bY H))
SLAB ON GRADE FLOOR:

STARTING AT (0,0,0) FACING (F) FLOnRI (28.5 BY 170);

CEILING:
STARTING AT (0,0 0) FACING (5) FLUOR2 (170 dY 28.5);

PEOPLE = 24, VULAP OCCUPANCY;
LIGHTS z 29, VULAR LIGHTING;
1I4FILTRATIUN x 673, CON STANT, L

wITH COEFFICIENTS (.734, .00286, .00028b, *uo0nuo0197);
CONTROLS 2 HUODA, 128 HEATING, 80 COOLING;

END ZONE;

ZONE 6 "LWER CENTER, SLCUND FLUOR":
ORIGIN: (57P0,F2)J

3AME AS LONE 4 EXCEPT:
DELETE SLAR 04 GRADE FLOOR;
FLnORs

START"IG AT (at,0,f) FACING () FLORP2 (28.b bY 170)1

DELETE INTERNAL MASS;
INTERMAL MASS: 1%2 (77V HY H);

PEOPLE 103p VOLAR UCCUPANCY.
LIGHTS a 29, VOLAR LIGHTING;
ELECTRIC EQUIPMENT a 0, CUNSTANT;
CONTRULS a HODA, 120 HEATING, 74 ruOLINn;
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E14 N 7JNL;

ZONE 7 "UPPER CENTER, SECOJta) FLUOR":
URIGIN: (57,4.5PF2);.
SAME AS ZO.JE 5 EXCEPT:

DELETE SLAB ON GRADE FLUOR;
FLOOR:

STARTING AT (0,0,0) FACING (E) FLOUR? (28.5 6Y 170)1
OELETE INTERNAL MASS;

INTERNAL '4ASS: 1012 (520 dY N);
PEOPLE c 32, VOLAR OCCUPANCY;

CONTROLS a HOODA, 126 HEATING, 85 CUOLING;.
END ZJNE;

ZONE 8 "LOER CENTER, THIRD FLOUR':
ORIGIN: (57,0,F3);
SAME AS ZONE 6 ExCEPT:

DELETE CEILING;
9
0OF:

STARTING Ar (OPOPH) FACING (S) ROOFI (170 6Y ? .5);
CONTROLS a eOUDA, lag MEATTNG, 97 COOLING;

END ZONE;

ZONE 9 *UPPER CENTER, THIRD FL0UR':
ORIGIN: (57,2S.5,F3);
SAME AS ZONE 7 EXCEPT:

DELETE CEILING;
ROOF:

STARTING AT (0,0#") FACING (S) PO'A (171 bY 28.5);

CONTROLS a HOODA, 154 HEArING, 107 COJLING;

END ZONE;

ZONE 10 *RIGHT mING, FIRST FLOOR':
ORIGIN: (284r6,Fl);

SAME AS ZON E I EXCEPT:
MIRROR A;

END ZUNE;

ZONE I1 *RIGHT MING, SECOND FLOOR":
URIGIN: (26e,6,F2);
SAME AS ZONE 2 EXCEPT:

MIRROR X;
EuD ZUNE;

ZONE 12 "RIGHT *ING, THIRO FLOnR":
ORIGIN: (284,6,F3);
SAME AS ZONE 3 EXCEPT:

MIRROR X;
END ZONE;

ZONE 13 "LEFT mING, FIRST FLOOR, UPPER":
URIGIN: (0,23*Fi);
EXTERIOR WALLS:
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STARTIN6 AT (57,7,0) FACIN6 (11 XT,, (57 BY 4)
r. noITH OINUOmS OF TYPE VINDI (3? By 4H) AT (0,5) -"

^ITH OVERHANJG (32 6Y rV%) AT (0,r),

STAiTING AT (0,17,0) FACING (w) xroi (17 RY H);
PAkTITIONS:

4,. STARTING AT (0,0,0) FACING (3) IW2 (S7 bY H),
STARTING AT (57fofl) FAChIG (E) toy (17 HY H);

INTERNAL MASS: IA? (161 bY H);
SLAB nN GRADE FLUnR:

.TARTIrJG AT (0,0.n) FACIJG (F) FLOORI (17 BY 57);

CEILING:
STARTING AT (O,Oo) FACING (S) FLUO02 (57 my 17);

PEUPLFz 6, VOLAR OCCUPANCYI
LIGHTS a 6, SOLA4 LIGHTING;

INFILTRATION z 135, CONSTANT,
WITH COEFFICTENTS (.730, .00286, .00285, 00000M0197);

CONTROLS = HUODA, 36 HEATING, 23 COOLINn;

Et'40 ZONL;

ZONE t4 "LEFT *INGv SECOND FLOOR# UPPER":
ORIGIN; (n#23PF2);

SAME AS ,fNE 13 EXCEPT:
DELETE SLAR ON GRADE FLOOR;
FLOOR:

STARTPIG AT (0,0,0) FACING (L) FLOOR2 (17 dY 57);
CONTROLS = mODA, 36 MEATING, 24 COULINGI

END ZONE; -

ZONE 15 "LEFT WIG, THIRD FLOUR, UPPER-:
ORIGIN: (fl23PF2);
SAME AS ZONE 14 EXCFPT:

nELETE CEILING;
ROOF:

STARTING AT (0,0,H) FACING (s) POOFI (57 BY 17);
,.4 CONTROLS x HOUDA, 41 HEATING, 28 COULING"

END ZUNE;
** ..-

ZONE 16 "RIGHT mINGr FIRST FLOOR, UPPER":

ORIGIN: (284,23F1);.
SAME AS ZONE 13 EXCEPT:

MIRROR X;

EN4D ZoNE;

ZUNE 17 "RIGHT ,riJG, SECO.JD FLOUR, UPPER":
ORIGIN: (284e23,F2);

* SAME AS ZO1E 14 EXCFPT:
MIRROR X;

ZONE IR "RIGHT vIAG, THIRU FLUOR, UPPER':

ORIGIN: (264,23,F3);
SAME AS ZONE 15 EXCEPT:

MIRROR X;
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END ZUNE;
**
**

E7D BUILItNG DESCRIPTION;

BEGIN FAN SYSTF DESCRIPTION;
TYO PIPL FA f COIL SYSTEm I "FAN COIL SYSTEM"

SERVING ZnNES i,2,3$4,Se6,rg8,9.Otll2,l 31.l 5, 16t7,1A;
Fn LONE I

SUPPLY AIR VULIME B 755;
END ZONE;FOR ZONF 2:

SUPPLY AiR VnLU'4E w 795;
ENO ZnNE;
FOR ZONE 3:

3SJPPLY AIR VOLUME 9 925;
ENU LONE;
FOR ZONE 4:

SUPPLY AIR VOLUME S 2637;
EN) ZONE;
FOR ZONE 5:

SUPPLY AIR VOLUME X 2837;
END ZONE;
FOR ZONE 6:

SUPPLY AIR VOLUME x 2537;
ENO ZONE;
FOR ZO,4E 73

SUPPLY AIR VOLUME s 2837)
END ZONE;

FOR ZONE St
SUPPLY AIR VOLUME S 30051

END ZONE;
FOR ZONE 9:

SUPPLY AIR vOLUME a 3330J
END ZO4E;
FOR ZOE to:

SUPPLY AIk VOLUME s 755;
END Zf,'Er;
FOR ZOi4E I1:

SUPPLY AIR VOLUME x 795;
END ZONE;
FOR ZONE 12:

SUPPLY AIR VOLUME 9 42S;
END ZONE;
FOR LONE 13:

SUPPLY AIR VOL(JME x 725;
END ZONE;
FOR ZONE la:

SUPPLY AIR VOLUME 9 745;
ENO ZUrJE;
FOR LONE S:

SUPPLY AIR VOLUME 3 875;
END ZONE;
FOR ZONE t6
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SUPPLY AIR VrlLIIAE 75;
END Zn,F ;

FnR Zr.iF 17:

SUPPLY AIR VnLI7MF. 7,S;

ENU ZONE;

FOR ZONE 18-

SUPPLY AIR VOLOME A75,

LND ZONE;
JTmER SYSTEM PARAMETERS:

SUPPLY FAN PDES310RE = f0.;
SUPPLY FAIN EFFI(IENCY z .4;

COLD DECK TEMPERATURE z 45;
COLD )DECK CUNTRUL = FIXED SET POINT;
HEATII4G CUIL EtlERGY SUPPLY a HOT *ATER;

HUT DECK TEMPERATURE z140;
NOT DECK COqT.OL x FIXED SET POINT;
HEATING COIL CAPACITY 2 5000;

L-O OTHER SYSTE4 PARAMETERSI
C-QUIP1LNT SCHEDULES:

SYSTEM OPERATIr)N OFF, FROM OIJAN THRU 3IDEC;

FANCOIL EWUIPMENT SCHEDULES FOR CULURADU SPRTfGS, CU

FANCOIL COOLING OPERATION = OFF# FRUm 17SEP THRU 20JI' ;"

FANCOIL HEATING OPFRATIUN a OFF. FROM 21JUN THROU 16SFP;

MINIMUM VENTILATION SCHEDULE 2 OUTSIDE AIR, FROM OIJA, THRU 31nt.;

E0D EQUIPMENT SCHEDUtLES;
EN4D SYSTEM;

END FAN SYSTEM DESCRIPTIONP
E JD IIPUI;
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00 I-4PUT FILL a RPSI

** IFTR'JFIT (IRTION = ASELr4E

00 THIS~ 13 A I ZurJE BLAST 3.0 MODEL OF THE POLLING PIN BARR4ACKS Cd/17/Al)
THE OASELINE MODEL 13 HASEV ON THE 18 ZONE BASELINE 'IUfEL.

THP AMOUNT OF INFILTRATION AND LIGHTING PER ZONE I3S ASED 'VN
*o SQUARt. FnOTAGE.

* 00 TtHF INFILTRATION COEFFICIENTS USED ARE NOT TH4E IEFAULT VALUES.
*0TH~EY ARE A= 7.34IE-1, 13 = .AbE.3. C a 2.85E-4a, 0 z 1.97F-8.

4EGP' V;4P4JT;
HU14 CONTI4OL: r4EA LfNES# NEvv AIR SYSTEMS,

RFPORTS~nALLSP ZONE# ZONE LOADS, SYSTFN, SYSTFEM LOADS), -

U14ITS(rN*ENGLISHDuurzENGLISH);

DEFINE pATERIALS:
CLC93 X.75, K 3.21, 0 280l*p CR 2.2, TA93 2.9, AtIS X.65.,

CN9 MEDIUM WOUGH),
STONE z (L Z.5, K 2.83, D 255.p CR u*.4, TA6S 2.9, ARS 2z*)5i

RUUGH) I
END MATERIALS;

DEFINE vsALLS:
X ah 2~ W 4 IN FACE PRICK, 81 -AIRSPACE RESTSTANCE,

C3 - 46 IN HA CflNCRFTE BLOCK),
["I (C3 - (4 IN H CONCREtE 9LVCK, 81 -AIRSPACE 4ESISTANCE,

C3 - 'a IN WR CONCRETE RLOCK),
14 (C:3 - 41 IN Hw CONCRETE BLOCK),

FLOOR? (CONC9)J
END PALLSI

DLFINE FLOORS:
FLUORI x (DIRT 12 IN# STONE, AiR2v COO),
FLUOR2 X (CORC9)I

Er4D FLOURS;

nEFINE WOIJFS:
FLOOR? z CCONC9),
ROUFi z (E2 - 112 IN SLAG UPR STON~E, L3 -3/8 IN FELT ANn MEMdRANt,

E14 PuF-

* DEFINE *vlJDO*S:
oli'401 2 (GLASS - CLEAR PLATE 1/4L IN.);

END "INDnkvs;

DEFINE SCHEDULE (OUTSIDE AIR):
SUNDAY THIRU SAT1URDAY a (00 TO 24I-.262),
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HOLIDAY : SL'JrAY;
END SCHEDULE;
DEFINE SCHEDULE (LAUN):

* O'jDAY THRU FRIIAY = (On TU j9-.oo 18 V) 22-1.u,
22 TO 24-.0),

SATURDAY THRU SONDAY m (00 TO 0q-.O, 09 ro 17-1.0,
17 TUj 24-.0),

HOLIDAY 3 SUNDAY;

DEFINE SCHEDULE (DAyqjOMq):
JONDAY THRU FRI0AY = (00 TO 08-.0p ASe rO 17-.05t 17 Ttl 2A-.1),

SATURDAY TmRU SU'iDAY = (00 TO 12-.0,12 TU 24-.1),

HOLIuAY z SUNDAY;

TEMPORARY SCHEDULE (VOLAR OJCCUPANCY):
SATUNDAY z (22 TO 08 - 0.6, O8 TO t?- 0.35p

12 TO 13 - 0.5, 13 1"0 17 - 0.35,
17 TO 10 - 0,5, 19 TO 22 - O.a),

SJ!'JnAY z SATURDAY#
HOLIDAY z SAT'ilOAYp
MONDAY THRU FRIrAY = (22 TO 08 - 0.9, 08 TO 1? - n.35,

12 TO 13 - 0.5, 13 TU 17 - n.$b,

END; 17 TO 19 - O.Sp 10 TO 2? - 0.6);
.... ' ENDS;

TEMPORARY SCHEDULE (VULAR LIGHTING);
SATURDAY : (00 T 08 - i, 08 TU 17 - .2,

17 TO 20 - .4, 20 TO 2'. - .7),
SUNDAY z SATURDAY,
HOLIDAY : SATURDAy,
mUNUAY THRU FRIDAY 2 (00 TO 06 - .It 06 TO OR .0,

08 TO 19 - .2SP 18 TO 21 -. 5,p;4

21 TO 24 - *

"-. TE4PORARY CONTROLS ("nODA)"" ~PRuFILE$:. ;

PRUFILEAW(1.0 AT 68,0.0 AT 7?1 -0.0 AT 75, -1.0 AT 78);SCHFDULES:

SUNDAY THRU SATURDAY z (00 TO 24 - PROFTLEA),

HOLIDAY x SUNDAY;

END COfjTROLS;
PROJECT= "HULLING PIN RARRACKS";
WEATHER TaPE FROM 01JAN THROU 31DEC;

** GROUND TEMPERATIIRES FOR COLORADO SPRINGS (FT. CnLLINS)

GROJNO TE4PERATURE = (5z e,55,8SOe 68,,b,60.,2,59,,7) "

iEGIN RUILDING DFSCRIPTInrr; RUILDING z "RULLING PIN RARRACK";

Ur:4E;SIONS: '4 z 0, E z 90, S 180, . : 270, F1 z 0, Fe 1: ,
Fl = 20, H : 3 , ," 2 141.1, UVt, a 7.5, rvH IS.;

"ORTH AXIS 2 0;
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SOLAR DISTRIBUTION -1;
ZONE I "ENTIRE 8111LOINGO:

JRIGIN: C0,6,FI);
EXTFRIIR wALLS :

F4CIN6 (N) XTvtl (28" BY H)
.1TH OINDOAS OF TYPE KINUI (136 BY AH) AT (0,0)

mITH OIVERHANG (136 BY UV0) AT (0OVm)o
FACING (E) XTAI (57 RY H)

vITH IINDnjiS nF TYPE wINI) (R dY ovH) AT (0#0)
mITH OVERHANG (8 3Y UVN) AT (0,.0V H)

FACING (S) XTol 2A4 dY.H)

AITH wINDOS OF TYPE hINoI (160 dY wH) AT (Apf)
*ITH nVERHANG (60 BY UVW) AT (npfOVH)J

FACING (4) XTAI (57 BY H)

aITH WINDOWS OF TYPE WINDI (8 dY WH) Ar (0,0)
nITH OVFRHANG ( BY JVA) AT (0#OVH);

INTERNAL AASS: 141 (t3b BY H);
INTERNAL MASS: 142 (IASO BY H);

INTERNAL MASS: 1.2 (568 UY H);

INTERNAL MASS: FLOOP2 (57 BY Q52);
FLOOR:

FACING (E) FLOORI (238 BY 57);
ROOF:

FACING (S) ROOF1 (57 BY 238);

PFUPLE = 204r VnLAR UCCUPANCY;
PEOPLE = 142, uAYROm;

LIGHTS = 217p VOLAR LIGHTING;
LIGHTS 2 29, DAYROUM;
ELECTRIC EUUIPMENT 2 20. LAUN;
INFILTRATTriN n 5658. CONSTANT.

WITH COEFFICIENTS (.734, .00286, W0f28S* .0000000197);
CONTROLS 2 HOOUA, 1264 HEATING, 831 COULING;

END ZONE;

END BUILUING DESCRIPTION;
**

SEGIN FAN SYSTEM DESCRIPTION;

TwO PIPE FAN COIL SYSTEA I "FAN COIL SYSTEM"

SERVING ZONES 1;
FOR ZONF 1:

SUPPLY AIR VOLUME z 27323;
Efl ONlrE;

*JTHER SYSTEM PARAMETERS:
SUPPLY FAW PPESSURF z 0.5;
SUPPLY FAw EFFICIENCY x .45;
CULD I)ECK TEMPERATURE 2 45;
COLD DECK COAITPOL a FIXErl SET PUINT;

HEATING CUlL ENERGY SUPPLY z "nT wATER;
HUT DECK TE14PERATURE a 140;

HUT DECK CONTROL : FIXED SET POINT;
HEATING CUIL CAPACITY 2 50401

LND OTHER SYSTE4 PARAMETERS;
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S'VSTE'i lUPLQATlr3,4 UFF, t40-Mi 01JA14 THO~U 31tDEC;

P.AMcOIL F-jULP4 ENT SCHEn)ULES FOR CUL9J0'AD SPRIrSs CO3

* FANCOLL CO)LIPiG O~R~pATILUN = OF, FQUm 7?SEP 1HPu 20JUIN;
FANCOIL wEATPJG OPERATIUN OFF, FRUM I PJuN THIRU 16SEP;

mII'4IlA4 VENrILWUIN SCHEOULLE OUTSIDE AIR#. FR~OM OIJAN THrU 31ok~C;
END) LQUTP*.EiT SCH-EDULES;

EP~f SYSTEM;
ENJD F414 SYSTEM~ UESCRIPTIrj;
E:IC) TrjPUJT;

W-S

50



I;4PUT FILL PPRTI

WFTROFIT OPTIUO4 a BASELI.iF
**

** THIS IS A 2 ZOJNE iLAST 3.0 WMIgEL JF ThE RULLIiG PIN RAkPACKS (8122/81)
** TisHF 4ASELINE MODEL IS HASED ON THE 18 ZUNE $ASELINE 4UDEL.

*. THE AMOuNt OF INFILTRATION AND LIGHTING PER ZuNE IS RASED J'J

** S'IIARL FOOTAGE.

** THE INFILTRATION COEFFICIENTS USED ARE NOT THL DEFAULT VALUES.
** THEY ARE A: 7.34E-1o 9 : 2.8bE-3, C a 2.85-4p n : l.q7E-9.

BEGIN INPUT;

RUN COtATIOL: NEft ZONES, NEw AIR SYSTEMSp

REPORTS(*ALLSP ZONE* ZU14E LOADS# SYSTEM, SYSTEM LOADS).
.o-' U ~IJ T S( I U:ENGL ISH • U r ENGL ISH );

DEFINE MATERIALS:

CONC9 z (L :,75s K :21, 0 :80., CP m.2. TARS :.,9 ABS .65",
4EDIUM ROUGH),

STUNE (L :.S, K :.b3, 0 :55., CP a.4, TAbS =.9, ARS 2.55,
ROUGH);

END MATERIALS;

DEFINE KALLS:
XTwl : (A7 - '4 1- FACE BRICK, 6I - AIRSPACE RESISTANCE,

C3 - '4 I M CONCRETE BLOCK),

jII 2 (C3 4 ' I No CONCRETE BLOCK* 01 " AIRSPACE RESISTANCE,
C3 - 4 IN mw CONCRETE BLOCK),

102 z (C3 - 4 IN Nh CONCRETE BLOCK),
FLUOR2 = (CONC9);

END WALLS;
*3

DEFINE FLUORS:
FLUORI = (DIRT 12 IN, STONE, AR p CnB),
FLOOR2 : (CONC9);

Eti, FLOURS;

EFINE ROoFS:
FLUOR2 : (CONC9),
ROuF1 z (E2 1/2 IN SLAG OR STONE, E3 - 3/A IN FELT Ai4D mEdRANC,

86, CUB);
END RUOFS;

DEFINE aI,vDUWS:
-INDI z (GLASS - CLEAR PLATE 1/4 IN);

END *INUOAS;
DEFINE SCHEDULE (UUTSLDE AIR):

SUNDAY THRU SATURDAY m (0 TU 24-.262)p
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HOL~IDAY 34J10AY;
END SCHEDJLE;

DEFINE SCmEOULE CLAJNJ:
4rOjDAY THRU FQIOAY (on TU lA-.Oo 1 Tl 22-1.0,

22 TU 24-.0),

SATURDAY THPU SUJ1DAY z (00 TO 0-.o, 09 TO 17-1.0,
17 TO 24-.0),

HOLIQAY z SUNDAY;

DEFINE SCHFDULE (UAYRdOM):
MOJOAY THRU FPIDAY = (00 TO OA-.O, nt3 TO 17-.05, 17 Trl 24.1),
SATURDAY THRU SUMDAY c (00 TO 12-.0,12 TO 24-.1),
HOLIDAY z SUNDAY;

ENiD;I
TFMPORARY SCHEDULE (VILAR JCCUPANCY):

ATURnAY z (2? TO O - n.6, 08 TO 12 - 0.35,
12 TO 13 - 0.%, 13 TO 17 - 0.35,
17 TO 19 - 0.9, IQ TO 22 " 0."),

SU;4DAY = SATURDAY#
mOLIDAY SATURODAY,
Mf,DAY THRU FRIDAY (22 TO 08 - 11.9 , 08 TU 12 - n.15,

12 TO 13 - 0.5, 13 TU 17 - 0.35,

17 TO IQ - 0.5, IQ TO 22 - 0.6);

TEMPORARY SCHEDULE (VULAR LIGHTING):
SATURDAY c (00 TO 08 - .It 08 TO 17 - .2,

17 TO 20 - .4, 20 TO 2a - .7),
SUNDAY z SATURDAY,
HOLIDAY 3 SATUODAY,
MONDAY THRU FRIDAY (00 TO 06 - .1, 06 TO 08 -. 4

08 TO 18 - .25, 18 TO 21 - .5,

21 TO 24 - .8);

*:FMPORARY CfliT.OLS (riODA)PROFILES;
PR.JFILEA=(1.o AT 68,0.0 AT 71, -0.0 AT 75# -1.0 AT 78);

SCHEDULES:

SUNDAY THRU SATURDAY (00 TI) 24 - PkOFILEA),
HOLIDAY = SUNDAY;

ENK CONjTROLS;
PROJECT= "ROLLING PIN BARRACKS";
REATHER TAPE FROM O1JAN TRU 31DEC;

GRIJUND TEMPERATURFS FOR CnLORADO SPRINGS (FT. COLLINS)

GROtJNU TE!4PLPATURE z 55e55 Obe~be4beqS)

4EGIN BUILDING OESrRIPTION; BUILDING m "PULLIrJG PIN RAPRACKS";
0I10EiSIONS: N = 0, E z 90, S z 180, v. = 270, FI 0 0, F2 3 10,

F3 = 20, H 3 30, WH a 14.1, UVn = 7.5. VH 1b.;

* 180 DEGREES IS THE STAIJUAPD FuILDING UPIENTATION
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-,°1

*JOWTri AXIS n;

iOLAR UISTRIbtITI-N -1;
Z'JNL. I "NORTH HUILOING"'

ORIGIN: (O6pFI);

EXTEWMIP AALLS i
FACING (N) XT.i1 (284 BY Hj

,tTTH WIN'OOS OF TYPE WINuI (136 bY ]H) Ar (0,I)
. ,TH OVFRHANG (136 BY UVw) AT tOpnVH),

FACING (F) AT I (23 MY H)

.wITH OINDO0S OF TYPE WINDI (8 bY wm) Ar (n,o) . -
,ITH OVERHANG (A PY DVw) AT (),OVH),

FACI'lG (w) XT-i1 (23 BY H)
AIT4 *INDooS OF TYPE wINUt (8,Y WH) AT (0,0)
WITH OVERHANG (8 BY OV0) AT (0,OvH).

INTERNAL MASS: Imt (79 BY H);
INTERNAL MASS: IA2 (1309.33 BY H);
FLOOR:

FACING (E) FLOOP2 (238 BY 57);
CEILING:

FACING () FLUOR? (238 BY 57)1

SLAB ON GRADE FLOOR:
FACING (E) FLUORI (119 BY 57);

-i POuF.
FACING (S) ROOFI (57 Y 119);

PFUPLE = An, VOLAR nCCUPANCY"

PEOPLE = 142, UAYROnM;
LIGHTS a 9q VULAP LIGHTING;
LIGHTS m 29, DAYRnOM;

ELECTRIC EQJUIPMENT z 20, LAUNI
INFILTRATION 2 2829, CONSTANT,

WITH COEFFICIENTS (.734, .00286, .000285, OnuOO00197);
CONTROLS z HUIIDA, 630 HEATING# a09 CUOLING;

END ZONE;

ZONE 2 "SOUTH SIDE":

ORIGIN: (0,0,0);

EXTERIOR MALLS:
FACING (5) xTwj (284 bY M)

AITH NINDONS OF TYPE WINDI (14u BY WH) AT (0,0)
WITH OVERHANG (1b

0 
BY OVW) AT (O#OVH),

FACING (E) XTs. (34 BY H),
FACING (W) XTmI (34 PY H);

INTERNAL MASS: I.i (57 OY H);
11-ITERNAL MASS: IA (1142.67 BY H);
FLJ OR:

FACIN6 (E) FLOORP (236 BY 57);
CEILING!

FACING (S) FLOOR? (238 BY 57);
SLAB ON GRAnD FLOOR:

FACING (F) FLOORI (L19 BY 57)1
ROOF:
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7-7

Fa C P*G (S) 4019Fj I(57 bY Iq119
PFJPLF = ItJ V)LAR ICCUPANCY;
L16HTS = 1Z3, VOLAR LIGNTIdG;
INFILTRATIJN ?P829v C*J,3TAT T,

NITH COEFFICIENTS (.734p .00286, .noo2ho .oounooUlQ7);
CO,'4tOLS = HfJr1(OA b3M HEATIhGp u22 CUOLTNG;

EN~D ZONE;

E'4D Bilb-. ING (OESC:'[IPTIn.,I

!3EGIN Fi4N SYSTE'l OESCRrPrIO,j"
TYh' PIPE FA^d COIL SYSTEA I "F AN COIL SYSTEM"

SERVING ZO,4ES 1,;.
FOR ZOaE 1:

SUPPLY AIR VOLUME = 13629;
ENO ZONE;
FOR ZONE 2:

SUPPLY ATR VOLUAE = 1369a;

END LONE;
,JTHQE SYSTEM PARAMETERS:

SUPPLY FAN PPESSURE = O.5;
SUPPLY FAN EFFICIENCY = .45;
COLD DECK TEMPERATURE aS; PU45;
COLD DECK CONTROL a FIXEn SET POINT; ,-

HEATING CJIL ENERGY SUPPLY z HOT ,AATER;,."
HOT DECK TE PEPATURE = 140;

HUT DECK CONTROL x FIXED SET POINT;

HEATING CUIL CAPACITY x 5000;
END OTHER SYSTEM PARAMETERS;
EQUIPMENT SCHEDULES:

SYSTEM OPERATION : OFF. FROM OJLN THRU 31)EC;

FANCOIL EUUIP'Ef4T SCHEDULES FOR COLURAnU] SPRI,4GS, CU

FANCnIL CUOLING OPERATION = OFF# FRUJM t7SEP THRU 20JU;"
FANCOIL HEATING OPERATION a OFF, FROM 21JUN Tr4RU 16SEP;

MINIMUM VENTILATION SCHEDULE = UUTSIDE AIRP FRO 4 0JAN THRIJ 3IDEC;
END EQUIPMENT SCriEOULFS;

Erio SYSTEM;
Et D FAN SYSTEm4 .ESCRIPTION;
ED 1:4PuT;
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APPENDIX B: BLAST INPUT MODELS FOR THE BATTALION
HEADQUARTERS AND CLASSROOM BUILDING

cI
C - -

I'P1JT FILE x AOMINP

THIS IS A HASELINE "AnuEL OF AN ADMIN SUILDI.-G

07*

AE RLIN 1'4PO T;

RUN CO,4TkOL : NE.i I rJE3, NEW SYSTEMS, PLANT#
UtI TS(IN:LNGLLSH,(OUT:NLNL IS.)

REPURTS (LONF LUADS,SY1TE4 LOADStCOIL L)AUSSYSTE.4vPLANT LOADS,
4ALLS,ZUNE);

WEFINE LOCATION:

FT CARSON z (LAT=3d.75,LONG=104.5,TZ=7)"
END;
DEFINE DESIGN DAYS%

FT CARSON SuMMER z (HIGHs92,LU=:6,vBzS59,OATE221JULPAEEKDAYP

FT CARSJN wINTER Z (HIGHzL t--2,nB=-2,0ATF=?IJANoEEKENn,'

END;I
TEMPORARY WALLS:

*ALL Z(BRICK - FACE 4 IN"
AIRSPACE - VERTICAL,

CS - 1 IN HN CONCRETE 4LUCK);
nALLiR (El - 3/4 IN PLASTER OR GYP BOARD,

AIRSPACF - VERTICAL,

El - 3/4 IN PLASTER OR GYP BUARD),
AALL2: (Ca - 8 IN HW CONCRETE RLUCK);

END;

TEMPORARY ROOFS:
ROOF a (E2 - I / 2 IN SLAG OR STONE*

E3 - 3 / 8 Ili FELT AND MEMBRANE,
- 2 IN DENSE IN3ULATIUN,

A3 - STEEL SIDING,
86 - 2 I-4 DENSE INSULATIuN,
E4 - CEILING AIRSPACE,
ES - ACOUSrIC TILE);

TEMPORARY CONTROLS (ADMIN COOL AND HEAT):
PROFILES:

CANON : (I AT 74o 0 AT 76., -1 AT 78);

SCHEDULES:
MONDAY THRu SIJ14DAY (00 TO 24 CANUH)'

HOLIDAY 2 SUNDAY;
END;I
TEMPORARY CONTROLS (ADmIN H ONLY):*

PROFILES:
HONLY : (I AT 74, 0 At 76);

SCHEDULES:

MONDAY THRU SUNDAY z (00 TO 24 - ONLY),
HOLIDAY : SUNDAY2

END;

TEMPORARY SCHEDULE (ADMIN OFFICE OCCUPANCY)!
SATURDAY THRU SU?4AY a (00 TU 24 - .2),
MOrDAY THRU FRIDAY 2 (17 TO 06 - .2#06 TU OjR - *bPOS TO 1?

2
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12 T9 13 - ob7pl3 TO 17 - 1.);

IFIPLIPARY SC4FUfJLE (ADM 1 CLASSROOM UCCUPANCY):
SAIkUDAY T4RU 3UOiDAY (on T"j u - o.),

motInAY TRU FRIflAY a (11 TO 0Q - 0.,09 T) II - 1.);
ENE,;

ITEMPORARY SCHEOULL (OA VENT):

E i SUNDAY THkt) SATURDAY = ( 01) 10 24 ° )
El O;

TEMP.RARY SCHEDtILE (JFF):
SUN.AY rHRU SATuRDAY - (nu TO 2' - o.)

TEPORARY SCHEOULE (ADUIN LIGrTS):
AOfDAY TmRU FRIflAy = (20 TU 07 - .41Q,.b3,,l8 TO ' -1)
SATURDAY THRU SUNDAY 2 (00 TO 24 - .- 9),

h OLIDAy a SUNDAY;

PROJECT M "ADMII BUILDING";
** GRJUrND TEOPERATIJRES FOR RALEIGH,fjC (CALHUUN*SC)

GPUUhjD TEMPERATURE M (bt4,bSpbrw6bpbqp72p7S,74,71€ 7.t70,67);

.EATHEP TAPE FROM 0IJAN THPU 3IflFC;
OEGIN 6UILDING DFSCRIPTION;N(jRTH AXIS=O.;

DIMENSIUNS: N1I1.75;
ZUNE 101 "STORAGE A":

URIGIN: (0,1),0);
NJORTH AXIS = 0;

ROOF:

STARTING AT (u,0,H) FACING (180) RUOF (01 dY 77);
SLAB ON GRADE FLOOR:

STARTING AT (0,77,0) FACVJG (180) FLOUR SLAd 4 IN (41 BY 77);
EXTERIOR WALLS:

STARTING AT (0,0,0) FACING (180) WVALL (Wii HY mI),,
STARTING AT (41177,0) FACING (0) .mALL (41 BY H1)
STAQTING AT (0,77,0) FACING (270) wALL (77 BY 141);

PARTT O1[0,S:
STAiiTING AT (41,,0,0) FACI JG (90) AALLI (77 oY 41);

LIGHTS a 16.59,ADM :, LIGHTS;
PEOPLE 7,AOM'1N OFFICE ICCUPANCY;
CJNTROLS = AD'AI. H ONLY,5$ HEATtIG;S
END ZONE;
79NE aI "OFFICE A":

ORIGIN: ('I1,n,0);I

4OkTH AXIS n.;
ROfIF:

STARTING AT (o,0,HI) FACI1G (180) RUOF(17 qY lnl),
STARTING AT (17,OHI) FACING (180) ROOF (13 RY 1Q)*
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srARTIN( AT (30,o,wI) FACING (18n) HUUF (eg Rv 2)t
SLAB 13O4 GRADL FLt.jR:

STARTING AT (0,l(1o) FACI'r, (I00) FLOOR SLAB 1 IM (17 RY lOhj
STARTING AT (170,1.0) FACING (18

n
) FLUOn bLAR 4 14 (S dy 19),

STAWTING AT (30,28.0) FACING (18) FLOOt SLAR 4 TN (Z8 dy P8);
* EXTERIUR WALLS:

STARTING AT (OoOv) FACING (180) AALL (59 4Y 4t)

4ITH wINDOAS OF TYPE SINGLE PA.E WITH 6LINDS
(5.33 bY HI) AT (5v0) ANO (26po) A(40 (SO),

STARTING AT (58,0#0) FACING (90) 4ALL (20 lY HI);
PAkTITIOJSz

STARTING AT (58,20,0) FACING (90) WALL (8 BY HI).
STARTING AT (58,P8,0) FACING (0) *ALLl (28 BY Ml),
STARTING AT (30,28,0) FACING (270) hALLI (9 BY HI),
STAkTING AT (30,19,O) FACING (0) vALLI (13 8Y HI),
STARTING AT (17,19,0) FACING (270) mALLI (9 BY ?i1),
STARTINf; AT (17,10,0) FACING (0) WALLI (17 BY Hl),

STARTING AT (0#10,0) FACING (270) WALLI (10 BY Hi);
LIGHTS = 6.26,ADKIIN LIGHTS;
CONTROLS 2 ADMIN COOL AND HEAT#33 HEATINGt25 COOLING;

PEOPLE 4AOrmIN OFFICE OCCUPANCY;
END ZONE;
ZONE 3 *CONFERENCE A";

ORIGIN:(41 10,0);
NORTH AXISzO;
ROOF:

STARTING AT (O,0Ht) FACING (180) ROOF (17 BY 9),
STARTING AT (0,9*HI) FACING (190) ROOF (30 BY 14);

SLAB ON 6RADE FLOOR:
STARTING AT (0,9,0) FACING (180) FLOOR SLAB 4 IN (17 BY 9)v
STARTING AT (0,23,0) FACING (180) FLnOR SLAB 4 IN (30 BY 14::

PARTITIONS:

STARTING AT (OOO) FACING (180) AALLI (17 BY HI),
STARTING AT (17,n,O) FACING (90) AALLI (9 BY m1),
STARTING AT (17,4,0) FACING (180) WALLI (13 RY Hi),
STARTING AT (30,9,0) FACING (90) aALLI (to hY 41),
STARTING AT (30,23,0) FACING (0) 1ALLI (30 BY 4)f
STARTING AT (0#23,0) FACING (270) wALLI (23 BY H4M
LIGHTS 2.7,pADMIN LIGHTS;

CONTROLS = ADMIN COUL AND HEAT,3 HEATINGP5 COOLING$
PEOPLE 2 2ADMIN OFFICE OCCUPANCY;
END ZONE;
ZJNE I *CLASSROU A":

ORIGIN: (41#40,0);
NORTH AXIS z 0;
ROOF:

STARTING AT (0o0evH) FACING (180) ROOF (70 UY 37);
SLAB O4 GRADE FLijnR:

STATING AT (0,37,0) FACING (180) FLOUR SLA 4 IN (70 BY 37).
PARTITIONS.

STARTING AT (0,0,0) FACING (180) MALL2 (70 0Y Hi),

STARTING AT (70,0,0) FACING (90) AALL2 (1b OY Hi),
STARTING AT (0,37,0) FACING (270) WALLI (37 BY HI):
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LXTEFRIR MALLS:
STARTING AT (70,31,0) FACIMG (0) AALL (71) RY HI);

'ALLS TO U..CUfLEu SPACES:
STARTING AT (70,16#0) FACING (40) WALL2 (21 r plt)t"

LIGHTS : 13.54,AD'41N LIrHTS;

CONTROLS = AOMIN CUnL AND HEAT,4U HEATING,2 CJOLTNG;

PEOPLE = 25,AOMIAN CLASSROJM nCCUPANCY;
END ZUNE;
ZONE 2 "HALLWAY"!

ORIGIN: (1,,33,i);
NORTH AXIS = 0;

ROOF:
, -

STARTING AT (107,HI) FACING (180) ROOF (38 BY Is)#

STARTING AT (OO, bHI) FACIJG(160) RooF (3 @y 7)v

STARTING AT (30-5#Ht) FACING (160) ROOF (2B 6Y 12),

STARTING AT (58'-13pH1) FACING (tBOJ ROUF (62 SY 20)v
SIARTING AT (120-SHl) FACIP:G (180) onOF (28 MY 12),

STARTING AT (148,0,H) FACING (180) ROOF (30 bY 7).
SLAR ON GRAnE FL3JR-.

STARTING AT (70,25PO) FACIA1G (180) FLOOR SLAB U IN (34 BY t),

STARTING AT (O7,0) FACING (180) FLUOR SLA4 a I (30 6Y 7)p
STARTING AT (3n#7#0) FACING (180) FLOUR SLAB 4 IN (28 BY 1?),
STAWTING AT (58,7,0) FACING (180) FLOUR SLAU 4 IN (b2 BY 20),
STARTIUG AT (120,7,0) FACING (180) FLOOR SLAB d IN (28 BY 12),

STARTING AT (108,7,0) FACING (180) FLOOR SLAB 4 IN (30 bY 7);
EXTERIOR AALLS.

STARTING AT (bg,-13,0) FACING (10) MALL (62 BY HI);

,ALLS TO UjCUOLED SPACE:

STARTING AT (108,25,0) FACING (0) WALL2 (38 BY HI);
CONTROLS z AD-IN COUOL AND HEAT,53 MEATINGPt9 COULING;

PEOPLE = 1,AnrIN OFFICE OCCUPANCY;
END ZONE;
ZONE 5 "OFFICE "":

URIGIN:(16IeO,o);
NORTH AXIS:O;
ROOF:

STARTING AT (0,OeH) FACING (180) ROOF (28 BY 21),

STARTING AT (28,OHt) FACING (18) ROOF (13 BY 19).
STARTING AT (aolOHt) FACING (180) WOOF (17 BY 10);

FLOOR:
STARTING AT (O,2A*O) FACING (180) FLOOR3

0 
(2A HY 2A),

STARTING AT (2M,19,0) FACING (180) FLOOR39 (13 BY 19),

STARTING AT (41,10,0) FACING (180) FLOOR39 (17 bY 10);

EXTERIOR MALLS:
STARTING AT (0,0,0) FACING (180) AALL (58 AY Po)

AITH WINo'JaS OF TYPE SINGLE PANE WITH BLINDS
(5.33 bY HI) AT (1.67,0) AND (17,0) AND (48,0),

STARTING AT (0#20#0) FACI4G (270) WALL (20 lY HI);
PARTITIONS:

STARTING AT (5,0,O0) FACI'JG (90) iALLI (10 dY m),.

STARTING AT (58lOO) FACING (0) AALLI (17 BY Ni),
STARTING AT (61,10,0) FACING (00) WALLI (9 BY Ni).

STARTING AT (atfl,0) FArING (0) AALLI (13 my 1L),
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STARTING AT (0,A19.0) FACING (QO) OALLI (9 lY HI),
STARTING AT (24#28,0) FACING (0) ,vALLI (?8 tY HI),
STARTING AT (O,28.0) FACING (270) WALL (8 RY ml);

LIGHiTS = b.2bADMIN LIGHTS;
CONTROLS a ADMIN COOL AND HEAT,32 HEATING#2S COULING;

PEOPLE z 4,ADMIN OFFICE OCCUPANCY;
EID ZONE;
ZONE 6 "CONFERENCE on:

ORIGIN: (202,10,0);
NORTH AXIS = 0;
ROOF:

STARTING AT (Op,,ilt) FACING (180) ROOF (17 BY 9),
STARTING AT (-13,911) FACING (IPQ) ROOF (SU BY 14);

FLUOR:
STARTING AT (0,9.0) FACING (180) FLUOR39 (17 BY 9),

STARTING AT (-13#21,0) FACING (180) FLOEIRSQ (30 RY 14);
' PAPTI T INS :

STAktING AT (Oj0,0) FACING (bO0) NALLI (11 tY HI),
STARTING AT (17,OO) FACING (90) AALLI (2S BY Hi),
STARTING AT (17,23,0) FACING (0) MALLI (30 BY HI),
STARTIOG 4T (-13*23,0) FACING (270) WALLI (14 BY HI)p
STARTIN6 AT (-13,9,0) FACING (180) wALLl (13 bY Hi),
STARTING AT (0,9,r' FACING (27n) nALLI (9 BY HI);

LIGHTS 2 2.79,AOMIN LIGHTS;
CONTROLS = ADMIN COOL AND 14FAT,2 HEATING,5 COOLING;

PEOPLE z 2,ADMIN OFFICE OCCURANCY1
Ed ZONE;
ZONE 7 "CLASSROOM B":

ORIGIN:(149,,q0O);'-
NORTH AXIS 2 0;
ROOF:

STARTING AT (0,0,O) FACING (180) ROOF (70 BY 37);

SLAB ON GRADE FLOR:
STARTING AT (0,37,0) FACIrJG (180) FLOOR SLAb 4 IN (70 BY 37);

PARTITIONS:
STARTING AT (OoU0) FACING (180) oALL2 (70 BY HI),
STARTING AT (70,0,0) FACI4G (90) AALLI (37 bY 6I)v

STARTING AT (0,16#0) FACI'NG (270) wALL2 (16 pY HI))
EXTERIOR wALLS:

STARTING AT (70,37,O) FACING (0) wALL (70 BY mI);
WALLS TO U1COOLED SPACES:

STARTING AT (u,37,O) FACING (70) wALL2 (21 BY 1);
LIGHTS a 13.54,AOf)IN LIGHTS;
CONTROLS a AOmIN COOL AND HFAT,39 HEATING#26 COOLING;
PEOPLE 2 25,ADMIN CLASSROOM OCCUPANCY;

END ZONE;

ZONE 102 *STORAGE 9*:

ORIGIN: (219,0,0).
NORTH AXIS=9;
ROOF:

STARTING AT (OOHI) FACIIIG (180) ROOF (41 kY 77);
SLAR ON GRADE FLOOR.

STARTING AT (O,O) FACING (140) FLOUR SLAd 4 IN (41 BY 47);-
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FLUOR:
STARTING AT (O,30p0) FAcING (180) FLOUR3 (41 Ry jV)3

EXTERIuR WALLS:
STARTING AT (0,OpO) FACING (180) AALL (at AY ml)*
STARTING AT (41,0,0) FACING (90) NALL (77 HY ml).
STARTING AT (41,77,0) FACING (0) NALL (a1 HY rot);

PARTITIONS:
STARTING AT (0,77,1) FACING (270) WALLI (77 RY ml);

LIGHTS a lb.5Q, AD4NT LIGHTs;
CONTROLS z ADAIPI H ONLY,51 HLATIG;
PEOPLE a 7,AUMIJ OFFICE JCCUPANCY;

EIn ZONE;

ZONE 1O00 "RASEMENT"
ORIGIN(77,0,f);
NORTH AXIS = o3
BASLEMENT AALLS

STARTING AT (020,0) FACING (180) wALL2 (64 dy R)#
STARTING AT (64,20,f) FACIjG (270) MALL2 (2n AY 8),
STARTING AT (64,#0,) FACING (180) mALL2 (9d tY 8)v
STARTING AT (lb2oO,O) FACING (90) vALL2 (0 aY 8),
STARTING AT (162,30,0) FACING (0) 0ALL? (162 tlY R),
STARTING AT (0#30,0) FACING (270) 6ALL2 (lu oY 8);

CEIL ING
STARTING AT (O21,8) FACING (180) CEILINr39 (b4 AY 10),
STARTING AT (64#,00) FACING (180) CEILPJG39 (#v8 BY 30);

SLAB ON GRADE FLOOR
STARTING AT (O,30,O) FACING (180) FLOOR SLAO 4 IN (84 BY I
STARTING AT (b4,30PO) FACING (180) FLUOR SLAB 4 IN (96 dy

CONTROLS 2 ADMIN H UNLY,32 HEATING;
PEUPLE = 3vAOMIN OFFICV UCCIIPANCY;

LIGHTS x 6.2bAD,4IN LIGHTS;

END ZONE;
END BUILDING DESCRIPTION;
REGIN FAN SYSTEM DESCRIPTIO;;-
4ULTIZONE SYSTEM I "MAIN" SERVING ZUNE lv2,3,4,5,o,7;

FUR ZONE 1:
SJPPLY AIR VOLUME a 300m;

E D;
FOR ZONE 2:

SUPPLY AIR VnLIUME 2 1975;
ENDS
FOR ZONE 3:

SUPPLY AIR VOLUME z 535;
END;,

% FOR ZONE 4:
SUPPLY AIR VnLUNE 2405;'

END;
FOR ZONE S:

SUPPLY At VOLUME z 27353
ENDI

FOR ZOINE 6:

SUPPLY AIR VOLUME 6 61S;
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FIOR ZONE 7:
SUPPLY AIR VOLUAE 3000;

END;
OTHER SYSTEM PAWAtmETERS:

SUPPLY FAN EFFICIENCY z .6630;
HOT UECK CUNTRuL = OUTSIDE AIR CUNTROLLED;
HOT DECK CUNTROL SCHEDULE = (200 AT 5,80 AT 70);
COLD DECK TEMPERATURE a 58;COLD OECK THRfOTTLING RANGE z 16;

MIXED AIR CONTROL x ENTHALPY ECONOMY CYCLE;
DESIRED MIXED AIR TEiPtRATUQE = 55;

END;
E UIPMENT SCHEDULES:

HEATIrNG COIL UPERATIOD z CONTINUI)US,78 MAXIMUM rEMPtRATURE,
-400 MINIMUM TEMPERAIRUE;

COOLING COIL UPERAT[flI 2 ONP58 MINIMUM TEMPERATURE;
MINIMUM VENTILATION SCHEDULE = OA VENT;

END;

E.D SYSTEM;
UNIT VENTILATUR SYSTEA 101 "UNIT HEATER" SENVIN6 ZONE 101;

FOR ZONE 1n1
SUPPLY AIR VnLUME z 0;
REHEAT CAPACITY % 50000;

END;
EQUIPMENT SCHEDULES
SYSTEM OPERATION : INTERMITTENT;
HEATING COIL OPERATION 2 CONTINUnus,78 MAXIMUM TEMPERATUGE;

END)
OTHER SYSTEM PARAMETEPS

MIXED AIR CONTROL : FIXED AMOUNT;
OUTSIDE AIR VULUME z 0.1
HOT DECK CONTROL z OUaiDE AIR CONTROLLED;
NOT DECK CONTROL SCHEDIJLE z (2O AT 9,80 AT 70);

END;
END SYSTEM;

WIT VENTILATOR SYSTE4 102 "UNIT HEATER" SERVING ZONE 1O?;
FOR ZONE 102

SUPPLY AIR VOLUME a 500;
REHEAT CAPACITY 2 50000;

END;
EQUIPMENT SCHEDULES

SYSTEM OPERATION x INTERMITTENT;
HEATING COIL OPERATIfu a CONTINUOUS,7b 4AXIMUM TEMPERATURE;

ENLD;
OTHER SYSTEM PARAvETEPS

MIXED AIR CUNTRUL a FIXED AMOUNT;
OUTSIIF AIR VOLUME z 0.;
HOT DECK CO)4TNOL 2 U11TSIDE AIR COnTROLLLD;
HUT DECK CONTROL SCMFOILF x (200 AT %,60 &T 70);

END;
END SYSTEM;

SINGLE ZONE DRAw TmHR SYSTEM 1000 "BASEMENT" SERVING ZONE 10003
FOR ZONE 1O

SUPPLY AIR VOLUME z 11200;
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EwUIPmE 'T SCH'nULLS
SYSTLM OPERATION X INTEQMTTTErJT,78 MAXIMUM TEPERATUkE,

-300 MINIMUM TEMPERATURE;
HEATING CUIL OPERATION a CONTINUOUS,78 MAXIMM TE4PERATUP .

CUQLIrG CUIL UPLRATInN = oFF;
MINIMUm VENTILATIJN SCHEDULE = CONTINUOUJS;

E i.D;
OTHER SYSTEM PANA'4ETERS
MIXED ALP CONTRUL FIXEU AMOUNT;
OUTSIDE AIR VlJLUM: 1120O;

SUPPLY FAN EFFICIENCY = .819;

END;

END SYSTEM;'
E14D FAq SYSTEM DESCRIPTION;

4EGIN CENTRAL PLANT DLSCRIPTIOIJ;
PLANT I "OUM'4Y PLANT" SERVING ALL SYSTEMS;

OTHER PLANT PARAMETERS:

REPURT VARIABLES x (1,2,3p);
END;
END PLANr ;

END CENTRAL PLANT DESCRIPTION;
END INPUT;
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* * INPUT FILE = A(WIN3

* l THIS IS A 3 ZONE mOnEL
0* OF THE ADMIkIISTRATION BUILDING.
i IP

*0

RUNf CON TROL :NEA ZONESr NEW SYSTEM4S, PLANT,
IJN-I TS( Iri"ENGL ISHPOUT=ENGL ISHt) #

R EPORTS (ZLnNE LUADSPSYSTEM4 LOAInSPCOIL LUADSSYRTEMPLANT LO,!nSr
w ALLSeZONE) ;
rDEF INE LOCATION:

FT CARSON a CLAT-'38.75,LUN'G--1O4.5vTZ=7)f
END;
DEFINE DESIG;N DAYS:

F T CARSSON SUMMER = (HIGH=92,LOW=b6eiIB-"S~DATE=,)IJUL*.'EEKI)AYPPRES=390)0
FrT CARSON WINTER z (IlIGH--tOoLUWz-2.e"R=-2. DATE=21JAN#WEEKEinI'PI ES"-$90);

END;
TEMPORARY WALLS:

WtALL 2 (BRICK - FACE 4 IN,

AM;.PALE - VERTICAL*
C6 - 8 IN Hw CONCRETE BLOCK);

,--- , WALLI= (Ei - 3/4 INl PLASTER OR GYP BOARD,
-.- AIRSPACE - VERTICAL,
- - ,L, - 3/41 IN PLASTER OR GYP BIOARD)#

. WALL2-" (CS - 8 IN HN CONCRETE OLUCK);

E0;

. %TEMPORlARY ROOFS,

;-.tROOF : (FE2 - I / 2 ru SLAG rnR STONI-,
L3 - :3 / 6 IN FELT A14D M EMBRANEP
86 - 2 IN DENSE INSULATIONe
A3 - STEEL SIDING,
66 - 2 IN DENSE INSULATION#
EI - CEILING AIRSPACEs,
EL - ACnUSTZC TILE);

END;
TEMPORARY CNTRLS (ADMI COOL AMD HEAT):

PROFILES:
CALL m I (I AT 7E, 0 AT 76., -1 AT 7)

3C,,EDULE3 s
MONDAY THRu SUNDAY (00 TO 24 CNCH)A
HOLIDAY z SUNDAY;

E.,D;
TEMPORARY CONTROLS (AD RT4 E NLY):
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PROFILES:
HOhkY a (I AT 74, U AT 7o);

SCHE ULES:
MUNi)AY THRU SUNDAY = (flu TO 0 - HONLY),
HOLIDAY = SUNDAY;

END;
TEMPORARY SCHEDIILE (ADnmIt OFFICE OICCUPANCY):

SATURDAY THRU SUNDAY = (on TU 2a - .2),

MOrJOAY THRU FRIDAY (17 TO 06 - .2,06 TO Oq - .5,oS Tu 1P
J? TO 13 - .67,13 TO 11 - 1.);

END;
TEMPORARY SCHEDULE (ADmHi CLASSROOM OCCUPANCY):

SATURDAY THRu SUNDAY = (UO TO 24 - 0.),
MON1DAY THRU FRIDAY m (11 TO 09 - 0.,09 TO it I.);

END;
TEMPORARY SCHEDULE (OA VENT):

SUNDAY THRU SATURDAY = (00 Tn 24 - S);

END;
TEMPORARY SCHEDULE (UFF):

SUNDAY THROU SATURDAY = (o rl 24 - 0.);
END;
TEMPORARY SCHLOULE (ADMIN LIGHTS):
MONDAY THRU FRIDAY = (20 TO u7 - .°9,. ,08 TO 18 - o.82,.6
SATURDAY THRU SUNDAY 2 (00 TO 24 .49),
HOLIDAY = SUNDAY;

END;
PROJECT = "ADmIN dUILDING*;

LOCATION FT CARSON;

* * GROUND TEMPERATURES FOR RALEIGHtNC (CALHUUN,SC)

GROUNO TEMPERATURE (b4,bS6b5,66,69,72,75,74070,73,70,67);

4EATHER TAPE FROM OIJAN THWU 3IDEC;
SEGIN RUILDING DESCRIPTION;

NORTH AXIS=O.;
DIMENSIONS: HII=.75;
SOLAR DISTRIRuTInN : -1;

ZONE i "ZUNES 1,?,3,a,5,6,7R:
ORIGIN: (0,0,0);

NORTH AXIS = 0;
ROOF:

FACING (18O) ROOF (152.52 HY 77);

SLAB ON GRADE FLUOR:
FACING (180) FLOON iLAH 0 IN (129.ij Y 71);

FLUOR:
FACING (180) FLuOR39 (23. 40 SY 77);

EXTERIOR WALLS:
FACING (0) iALL (140 HY HI),
FACING (90) AALL (PO dy HI),
FACING (180) nALL (178 bY HI)
o4ITH wINOAS 'I)F TYPE SIfiGLE PANE ITH ot PIUS
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(31.9P BlY '1fl A~T (0#0),
FACING (270) ,vALL (20 BY H);,

INTEN,4AL MASS: .',ALL2 (172 8Y H); -
,,ALLS TO U4CUOLEi SPACES:

FACING (0) MALL2 (38 -3Y H )
FACING (90) WALLP (21 BY HI),
FACING (270) AALL2 (21 dY HI);

INTERNAL "ASS: ,4ALL (16 BY HI);

Vi'ETRNAL IASS: tALLI (5.1 BlY I)1
LIGHTS z 45.18* AOMIN LIGHTS;
PEOPLE z 50v ADMIN CLASSROOM OCCUPANCY;

PEOPLE = 13,A1MIN OFFICE OCCuPANCY;
coNrROLS z ADIIN COOL AND PEAT,201 HEATING*135 COULING;

END ZONE;
ZUE 10o "ZONES lo10O2":

ORIGIN (0,0,0);
NOPTH AXIS = 0;

ROOF:

FACING (180) ROOF (A2 BY 77);
SLAB ON GRADE FLOURS

FACING (180) FLOOR SLAB 4 IN (bb.03 Y 77);
FLOUR:

FACING (180) FLOJP39 (15.97 BY 77);
EXTERIOR WALLS:

FACING (0) NALL (82.01 BY HI),
FACING (90) WALL (77 6Y Hl),
FACING (180) WALL (82.01 BY H),
FACIVG (270) WALL (77 BY 1I);

INTERoqAL MASS: AALLI (1S4.01 BY NJ);
LIGHTS = 33.18,ADMIN LIGHTS;
CONTROLS MAtMIN H ONLY,104 HEATING;
PEOPLE aINADMIN OFFICE L]CCUPANCYl

END ZONES

ZONE luno *RASEMENT"

ORIGIN(77,0,0);
NORTH AXIS a 0;
RASEMENT WALLS

STARTING AT (0#20#0) FACING (180) wALL2 (64 BY 8).

STARTING AT (64,20,0) FACING (270) WALL2 (20 lY 8),
STARTING AT (64.O,O) FACING (10O) mALL2 (98 BY 8)t
STARTING AT O62,0,0) FACING (90) wALL2 (30 BY 8).
STARTING AT (162,30.0) FACING (0) "ALL2 (162 bY 8),
STARTING AT (0.30#0) FACING (270) ALL2 (10 BY 8)"

CEILING
STARTING AT (o,20,R) FACING (180) CETLING39 (6 S In),

STARTING AT (0l,0,!%) FACING (180) CEILINGAQ (98 AY 30);
SLAB ON GRADE FLOUR

STARTINIG AT (0,3nO) FACING (180) FLOOR SLAd 4 IN (64 Y 11),
STARTING AT (64,30,0) FACING (180) FLOOR SLAR 4 I:N (Q9 dY 3U);

CuNTrULS z ADMIN H -)NLY,32 HEATING;
PEOPLE x 3,AOmIN OFFICE OCCUPANCY;

LIGHTS S 6.2o,AMI1'4 LIGHTS;
END zour;
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EO 4etJAILD ING oF3CR!PTI0.;

REGIN FAN SYSTFA ,t.SCRTPTION;
"UL T IZO4E SY STEM 1 MAjIN" SERV INPG jOtqE I;

FLIP ZONrE I :
SUJPPLY AIR VOLIUME 141265;

zITHER SYSTtm PARAMETERS:
SUIPPLY FAN FFFICIEdCY z.6b,30;

HOT UECK CONTROL =OUTSIDE ALPR CONTROLLED;
Hnl -EC'( CO)NTROL SCHEDULL =(200 AT 5,8n AT 70);

COLD DECK THROTTLIflG RANGE lb;
MIXEI) AIR CONTROL zEAITNALPY ECO-,iOAY CYCLE;

4 DESIRED MIXED AIR TE'4RERATURE z55;

END;
EQUIPMLPjT SCHEDULES:

HEATING COIL OPERATION zCON'TINUOUS,7$ 4iAXIMU,'A TEAPEPATURE,
-(400 MINIMUM TEMPERATURE;

COOLING COIL OPERATION zUN,58 MINIMUM TE4PERATJRES
MIn'JIHIJM VENTILATION SCHEDULE z OA VENT;

END;l
END SYSTEM;

* UNIT VENTILATUR SYSTEM iflO "()NTT HEATER" SERVING ZONE 100;FOR1 *1'410
* SUPPLY AIR V9.LUME = 1000;

REHEAT CAPACITY = 100000;

EQUIPMENT SCHFDUJLFS:
SYSTEM OPERATION a INTERMITTEN4T;
HEATING COIL OPERATION mCONJTINUOUS,76 MAAI4UM TEMPERATURE;

END;

OJTHER SYSTEM PARAMETERS: *
MIXED AIR CJNTRUL =FIXED AMOUNT;
OUTSIDE AIR VOLUP'E 0.;
HUT DECK CONJTROL =OUTSIDE AIR CONTROLLEDI

EuHUT DECK COJTROL SCHEDULE =(200 AT 5, 80 AT 70);

EfjD SYSTEM;
SINGLE ZONE D)RAn THRO SYSTEM 100O "NASEIIE;4T" SERVING LONE 10007

FUR ZONE 1000
SUIPPLY AIR VOLUMAE =11200;

EIJOIPMEr4T SCHEDULES
SYSTEM OPERATION 2INTER'4ITTENT,78 MAXI'4 TEMPERATURE.

-300 MINIM~LJ TE4 PEHA PINE;
HEATUJ4G COIL OPERATIOn, CON4TIJOUS,78 mAAMljM TE,4REPATURE;
CUi~fLIj4G COIL OPERATIOIN cOFF;I

4. INIMUW VkNTILATI IN SCHEDULE COdqINUOUS;

oTHER SYSTEMj PARAMETERS

.4
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MIXED A[R CuNTROL FTXEA AMnUNT;
OiJTSIUF. AIR VJLUME - 1 O00

SUPPLY FAN tFFICIENCY .819,;
E rjQ;

E'D SySTE;
E'JO FAN SYSTE'4 DESCRIPTIO%

*EGIN C&.'ITRAL 9 LANT DESCRIPTION;
PLANT I "DUMMY PLANT" SERVING ALL SYSTEMS;
OTHEN PLANT PARAMETERS:

REPORT VARIABLES : (I,2,p3,);
ENr)
END PLANT;

EN'D CENTRAL PLANT DESCRIPTION;
E:,D INPUT;

..

.°6
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THIS 15 A 5 ZONE 40DEL
C-F T.mE Aoh#IN1STRATIl.q HUILDZNG.

** INTFRNAL "ASSES INCLOflED.

**ZONE 1 OCCUPA14CY 58 PEUPLE,AU"IN CLASSROOm nCCtJPANCY

BEGIN 1P4PUT;
RUN CONTROL : ENFv ZONES, ADEw SYSTEmS, PLANT,

Ur4 ITS ( I C1ENGLISH, OiJT:EtIGL ISH) ,

REPORTS (ZONE LUADSPSYSTEM LOADS#CnIL LUAUS,SYSTErA,PLANT LflADS,
VEALLS, ZJNE) I
DEFINE LnCATION:

FT CARSON = CLAT=3d.75pLUiG=IQ4.5,TZ=7);

;)EFINE uESI(;N DAYS:
FT CARSON SUM,4ERZ (MIGH:Q2,LUA:61,n8:59,DATE:21JULPWEEKDfAY,PWES=39U),
FT CA&RSUN wINTER 2(HIGH:1O,LLiw=2,R=-e,[ATE:21j.NMEEKE-iD,PRES=3qv);

TEKIPORAkY MALLS:
MiALL (bRICK - FACE 4 N

AIRSPACE - VERTICAL#
CS 9 IN mm CONCRETE bLOCK);

AALLI= (El -3/4 14J PLASTER4 fjR GYP ROAH0,
o- AIRSPACE - VERTICAL,

E- 3/41 IN PLASTER OR GYP RUARD),
mALL22 (C8 - 8 IN HN CONCRETE bLUCK); t

TEMPORAkY RUUFS:
HOOF a (E2 - I / 2 1.4 SLAG OR STONE"

E3 - 3 / 8 IN FELT AND AILMBRANE,
86 - 2 I4 DENSE INSIJLATIUN#

A- STEEL SIDING.
b6 - 2 IN UENSE INSULATION.

E- CEILING AIRSPACE,
ES - ACOUSTIC TILE);

TEmPORARY CONITROLS (AUAIN COOL ANDU PFAT):*
PROF ILLS:

CA-4rIH z(I AT 74, 0J AT 76., -1 AT 78);
SC NE LULE S

MOIJO0AY THRU SUNDAY =(il~ To 211 CANOH),
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HfLTDAY SU.,DAY;
END;
TEMPORARY CONTROLS (ADMIN H ONLY):

PROFILES:

4HONLY a (1 AT 7UP 0 AT 7o);

SCHEDULES:
MUN)Ay THRU SUNDAY z (00 Tfl 24 - 40NLY)o
HOLI0AY = SUNOAY;

E jn;
TENPURARY SCHEDULE (AOMI-4 OFPICE OCCUPANCY):

SATII)DAY THRU SUNDAY 2 (00 TO 24 - .2),
MONDAY THRU FRIDAY s (17 TO 06 - .2,O6 TU 08 - .,08 TO 12 - I.O,

12 TO 13 - .7,13 TO 17 - 1.);
END;

TEMPUPARY SCHEDULE (ADmIN CLASSPOO
U 

ICCUPANCY):
SATURDAY THRU SUNDAY 2 (00 TC 24 - 0.),
MONDAY THRU FRIDAY = (11 TO 09 - 0.#09 TO 11 - 1.);

END*TEMPORARY SCHEDULE (nA VENT):

SUNDAY THRU SATUROAY 2 (00 T0 24 - .5);~E-qD;
TEMPORARY SCHEUULE (OFF):

SiJtJOAY THRU SATURDAY a (00 TO 24 - 0.);

END;
TEMPORARY SCHEDULE (ADMIN LIGHTS):
4ONOAY THRU FRIDAY c (20 TO 07 - .49#.63#08 TO 18 -. P.82P.63)o
SATURDAY THRU SUNDAY a (O0 TO 20 - .49)v

HOLIDAY = SU, DAY;
E,4D;

PROJECT 2 "ADFIN BUILDING";

LUCATIO, = FT CARSON;

** GROUND TEMPFRATURES FOR RALEIGmNC (CALNUUNPSC)

GROUND TLMPERATURE (b465,bS,6b*e76,T725,7a,74.73,70,67);

4/ATHER TAPE FROM O1JAN THRU 31DEC;

REGIN BUILDING DESCRIPTION;

NURfH AXISmO.u

DIMENSIONS: H1=10.75;
SULAR DISTRIBUTION x -1;

ZON I m 
URK AREAS(ZONES 1,3vo,5rb.7)":

ORIGIN: (OOO);,
NORTH AXIS a 0;

ROOF:

FACING (180) ROOF (98.47 bY 77);
SLAB ON GRADE FLOnR:

FACING (10) FLOOR SLAP 4 IN (82.87 RY 77);
FLUO :

FACING (180) FLOnR39 (15.bO MY 77)1
EXTERZR WALLS:

FACING (0) "ALL (140 RY H),
FACING (90) WALL (20 EY H)

69
L -A



p .

FACING (180) mLL (116 BY HI)
vjTTH AINDO4S OF TYPE SINGLE PANE WITH HLINOS

. (31.98 RY HI) AT (0#0),
FACING (270) AALL (20 BY HI);

INTERNAL MASS: AALLI (246.04 BY ml);
INTER;JAL 4ASS: aALL2 (172 4Y HI);
INTERNAL MASS: *ALL (lb dY HI);

mALLS TO IJ1COLEU SPACES: '

FACING (90) NALL2 (21 BY Ht),
FACING (270) mAL.2 (P1 BY HI);

ROOF:
FACING (10) ROOF (14.88 BY 77);

SLAH ON GWAOF FLOUR:
FACtrjG (18o) FLOUR SLAB a IN (7.44 BY 77);
IiTERfNAL MASS NALLt (212.04 BY HI);

FLOUR:

FACING (ISO) FLOUPS9 (7.44 BY 77);

LIGHTS a 45.2v AONIN LIGHTS;
PEOPLE a 5S, AD4I'd CLASSROO4 CCUPANCY;
PEOPLE x daADMIN OFFICE OCCUPANCY;
CONTROLS a ADMIN COOL AND) HEAT#,14 HEATINGlib COOLINg;
END ZONE;
ZONE 2 *HALLAAYN:

ORIGIN (0,0,0);
NORTH AXIS c 0;

ROOF:

FACING (O0) ROOF (39.17 BY 77);
SLAB ON GRADE FLOOR:

FACING (180) FLOOR SLAd a IN (39.17 BY 77);
EXTERIOR WALLS:

FACING (180) WALL (62 g HI);
WALLS TO UNCOULED SPACES:

FACING (0) WALL2 (38 BY HI);
PEOPLE a 1,ADMIN OFFICE OCCUPANCY;
CONTROLS =AOMIN COOL AND HEATP53 HEATINGvJ9 COOLING;
END ZONE;
ZONE 100 *STORAGE AREAS"!

ORIGIN (0,000);

NORTH AXIS a 0!
ROOF:

FACING (14o) ROOF (82 BY 77);

SLAB ON GRADE FLOORS
FACING (140) FLOOP SLAM 4 IN (66.03 BY 77);

FLOURS
FACING (180) FLOUR39 (15.97 BY 77);

EXTERIOR mALLS:

FACING (0) WALL (82.0t BY HI),
FACING (90) WALL (77 4Y HI),

FACING (160) WALL (82.01 HY HI),
FACING (270) WALL (77 9Y HI);

INTERNAL MASS: AALLI (154.01 BY HI);
LIGHTS a 33.16,ADMIN LIGHTS;
CONTROLS mADMIN H ONLYI04 HEATING;

4.1.
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PE0PL. 1',A)MIPJ OFFICE JCCUPANCY;
END ZUNL;
ZONE Ion,) "4ASE4E0T7-

OPIiI J( 77,0,0 )

NORTH AXIS z 0
HASEMENT .ALLS

STARTIvG AT (0,20rO) FACING (180) sALL2 (64 dY 8),
STARTINJG AT (642,606) FACING (270) wALL2 (1!0 BY ),"
STARTING AT (o'O,O) FACING (18O) wALL2 (9M bY 8),
zTARTI,4G AT (lo2v0,O) FACING (90) AALL2 (3') dY 8),
STARTING AT (1o2,30,0) FACIN, (0) WALL2 (162 6Y ,-

;TARTING AT (0,30,0) FACING (270) ,'ALL2 (to dY 8):
INTERiJAL 4ASS: oALLI (154.01 bY HI);

CEILING
STARTING AT (0#2q,8) FACING (180) CEILI'NG39 (b4 BY 10),
STARTING AT (o,0,8) FACING (190) CEILING39 (98 NY 30)s

SLAH ON GNAr)E FLnUp
STARTING AT (0,30,0) FACIN4G (180) FLOUP SLAd '4 IN (64 RY 10),
STARTING AT (o*a3OO) FACIN(G (180) FLOOR 3LAB 4 TN (98 dY 30);

L' CUNTRULS = ADmIN H ONLY,32 HEATING;

PEOPLE x 3,ADMIN OFFICL OCCUPANCY;
LIGHTS = 6.2bADMIN LIGHTS;

END LUNE;
E'1 BUILDING DESCRIPTION;

,* **.. '

"EGIN FAN SYSTE' DESCRTPTION;
AULTIZ(1NE SYSTEM I *MAIN M SERVING ZONES 1,2

FUR Zt]NE 1:
SUPPLY AIR VOLUNE a12290;

END;
FOR ZONE 2:

SUPPLY AIR VOLUME - 1975;
END;

UTHER SYSTEM PARAMETERS:
SUPPLY FAN EFFICIENCY a .6630;
HOT DECK CONTROL a OUTSIDE AIR CONTWULLEU;
HOT DECK CUNTRUL SCHEDULE x (200 AT 5,80 AT 70);
COLD DECK TEMPERATURE c 58;

CILO DECK THROTTLING RANGE a l6$
MTXEU AIM CONTRlL = ENTHALPY FC-NO4Y CYCLE;
DESIRED MIXED AIR TEm PEPAT;JPE a 55; ";

' ~END; "-.

END EUrPMENT SCHEUULES: 5;1
HEATING NrIL UPERATION a CUNTINUUS,7d 4AAXIMUM TEAPRATURE0

-'400 MINIAUM TEMPERATURP;
CLIfjG CUIL OPERATInl,j = tm*5a FNmromu TE%4PtRATLJRE;
MINIMUM VENTILATIJN SCHEDULE 2 UA VENT;

l
END SYSTEM;

UNIT VEVTIL4TOR SYSTEA tO "U1T HEATER" SFRVjN6 LONE 100;
FOR ZOAE 100:
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SUPPLY AIR VOLUlME 1000;
REHEAT CAPACITY z 100000;

ENU;

EQUIP
M
ENT SCHEDULES:

SYSTEM OPERATION z INTERMITTENT;
HEATING COIL OPERATION a CONTINuOuS,7o MAXT4jM TEMPERATUPL;i'.lENDS

OTHER SYSTEM PARAMETERS:
MIYED AIR CONTROL =FIXED AMUUNT;
OUTSIDE AIR VOLUME : 0.;
HT DECK CONTROL a OUTSIDE AIR CONTROLLED;
HUT DECK CONTROL SCHEDULE = (200 AT 5 80 A[ 70);

END;
END SYSTEM;

SINGLE ZOwE MRAm THRU SY8TFm 1000 "dASEmENT" SERVING Zf),E 1000;
FUR ZONE 1000

SUPPLY AIR VOLUME = 11200;
END;

EQUIPMENT SCHEDULES
SYSTEM nPERAtIUN x INTER'4ITTLNTr7S MAXIMUM TEMPERATURE#

-300 MINIMUM TEMPERATURE;
HE&AltTG COTL OPERATION x CONTINUOUS,78 MAXIMIJM TEaPERATURL!
CJOLI4G COIL OPERATION z OFF1

MINIMUM VENTILATIUN SCHEDULE a CONTINUOUS;
END;
OTHER SYSTEM PARAMETERS
MIXED AIR CONTROL u FIXED AMOUNT;
OUTSIDE AIR VOLUME z 112001

SUPPLY FAN EFFICIENCY 2 .819;
END;

END SYSTEM;
EaD FAN SYSTEM UFSCRIPTION;

BEGIN CENTRAL PLANT DESCRIPTION;
PLANT I "DUMMY PLANT" SERVING ALL SYSTEMS;
OTHER PLANT PARAMETERS:

REPORT VARIABLES 2 (l2v3p4);
END;
END PLANT;

END CENTRAL PLANT DESCRIPTION;
EJO INPUT;

dJ
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APPENDIX C: BLAST INPUT MODELS FOR THE DENTAL CLINIC

INPUT FILE z DCNCSI

** THIS I3 THE DENTAL CLINIC USED IN THE BLAST VALIDATIGw (7/9/81)
SrJUIES.

**r

,o**

:o **

THt AMOUNT UF HEATING AND COOLING IS SET TO KEEP THE

BUILDIN6 TEMPERATURE dETWEEN 66 AND 78F ALL YEAR.

;EGIN INPUT;

RUN CONTROL: NEw ZONES, SEA AIR SYSTEMS. PLANT,
UNITS(I a ENGLISH, OUT = FNGLISH),

REPORTS(ZUNE LOAnsSYsTEm,SYSTF' LOADS*COIL LUADSPLANT LUAOS, OALLS, ZUNE);
TEMPORARY LOCATION:

RALNC Z (LAT 3 35.83, LONG x 78.83. TZ a 5);
END;
TIPOPUNARY DESIGN DAYS:

RALNCSUM Z (HIGH= 92, LOAM 71r wb: 75, DATE: 2iJUL,
PRESz 4ns, NS: 440, DIR= 27),
CLEARNESS= 1. hEEKAY)I

RALNCwIN = (HI(,H= 29, LnW= 1a, OB= 10, DATE= 21JAN,
PRES= 405, WS= 1320, DIR: 325,

CLEARNESS: .1, WEEKEND)#
E rD;

TEMPORARY SCHEDULE (OFF)%
SUNDAY THRU SATURDAY z (n0 TU 24 - OFF),

HOLIDAY : SUNDAY;
END;

TEMPORARY SCHEDULL (ALL ZIJNLS P.OPLF):
MUNDAY THRU FRIDAY a (17 TO 07-

*68, .61, .2d),

SATURDAY rHRU SUNDAY 2 (00 Tf 2 - 0),
HULIDAY Z SUNDAY;

E'.o;
TEMPORARY SCHEDULE (CLINIC LIGHTS AND EiUIPMENT):
MONDAY THRU FRIDAY = (19 TO 07 . ,U.S,.98#.98,98v.b86,* 72, o 91 * o98, ° 11,.* 79,.* 0, ° '(),

SATURDAY THRU SUNDAY : (00 TO 21 * .34).
HOLIDAY 2 SUNDAY;

TEMPORARY CONTROLS (CLINIC CONTROLS):

PNOFTLF.S:
CUNSTANr : (I AT 66, 0 AT 68, -.125 AT 7n, -1 AT 140);

SCHEDULES:
11OND AY THROU SUNDAY : (00 Trj U - CONSTANT),

HOLIDAY S SUNDAY;
E:4 D
TEmPORwAkY WALLS:

ElqvLLI a (BRICK F FACE 4 IN,

I.. I
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CONCRETE - CEIEiT bURTAR 1/2 IN,

CINCRETL - CEMF T MURTAR 1/2 IN,
CONPCRETE - CE4EJT MOURTAR 1/ IN,
Cj)NCRETE - CE4ENT MORTAR 1/2 IN,
C3 -4 IN HA CO)CRErE BLOCK,

RI - AIRSPACE RESISTANCE,
RUILDING tinARO - GYPSUM PLASTER I / 2 IN),

Pm&LLI z (RUILDItJG 6OARO - GYPSUM PLASTEP t / ? IN#
91 - AIRSPACE RESISTANCE,
RUILDING dOARD - GYPSUM PLASTER I / 2 IN),

PwALL2 (CS - 8 IN Hq CONCRETE RLOCK,
S1 - AIRSPACE RESISTANCE,
RUILDING dOARD - GYPSUM PLASTER I / 2 IN),

CPWALL z (Al - I IN STU1CCO,
CIO - 8 IN MW CONCRETEs
El - 3 / ' IN PLASTER OR GYP dnARO)-

TEMPORARY ROOFS3
RUOFI x (E2 - 1/ 2 IN SLAG OP STONE,

E3 - 3/5 IN FELT AND MEMBRANE,
A - STEEL SIDING,
E4 - CEILING AIRSPACE,
64 - 3 IN INSULATION,
E5 - ACOUSTIC TILE),

CPCEIL =(FINISH FLOORING - TILE 1/16 IN,
CIO - 8 IN Ha CONCRETE,
81 - AIRSPACE RESISTANCE,
82 - I I1 INSULATIUN)-

E.401
TEMPORARY FLOURS:

FLOURI z (2 - I IN INSULATIGIn,"
91 - AIRSPACE DESISTANCE,
CI0 - 8 IN HW CUNCRLTEP
FINISH FLUoING TILE 1/16 IN),

CPFLOUR 5 (DIRT 12 IN);
:., E:4D; . -

TEMPORARY DOORS:
WINDOW PANEL U (GLASS - MEAT ABSORBING PLATE 1/ 2 IN*

INSULATION - CELLULAR GLASS 2 IN,
C3 - 4 IN Nw CONCRETE 9LOCK,
HUILDING BOARO - GYPSU" PLASTER I 2 IN);

END;
PROJECT2 *DENTAL CLINIC - FT BRAGG NC*;
LOCATION a RALNC;
GROUND TEMPERATURE : (59,bObl,b ,6,7O,74,7269tb664.b1);
WATHER TAPE FRUM O1JAN THPU 31DEC;

,ILGIN BUILDING UESCRIPTIONI
NURTH AXIS a 0.;
DIMENSIUNS: MEIGHTI 2 9.p N a 0, E a 90, 3 z 180p 4 a 270;

CRAWL SPACE 1000 NCRAAL SPACE":
nRIGIN:(0,O,-2.5);
NORTH AXIS a0;
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CNAL SPACL CFILIN6:
STARTING AT (OvO#2.5) FACING (S) CPCEIL (92 BY 102);

SLAB ON GRAnE FLUO)R:
STARTING AT (0,1)2,0) FACING (S) CPFLUOR (92 MY 102);

BASEME-.T AALLS:
STARTING AT (O.,OO) FACING (S) CPaALL (92 BY 2.5)p
STAkTING AT (V2,O,O) FACING (E) CPWALL (102 BY 4.5),
STAkTING AT (92,102#0) FACIN G (N) CPwALL (92 BY 2.5),

STARTING AT (0,102,0) FACING (vi) C qALL (Wl2 MY 2.5);

EAU ZUNE;

ZJNE I "NJRTH LARN:

NiORTH AXIS z 0;

EXTERIUR NALLS:
STAWTIN; AT (31,19.,O) FACING (N) EsvALLI (31 BY HETGHT1)

aITH NINDOaS OF TYPE SImGLL PANE TINTED mINOUW

(b.66 RY 4.2S) AT (10,)
•vIT4 DOORS OF TYPE WINDOV PANEL

(b.bb 9Y 4.0) AT (10,0)
wITH WINDOMS OF TYPE SINGLE PANE TINTED mINflUW

(3.33 BY 4.25) AT (27.5,4)
WITH DUORS OF TYPE wINDOn PANEL

(3.33 BY 4.0) AT (27.5#0)
WITH OVERHANGS (50 BY 3) AT (-if,HEIGHT1);

PARTITIONS:

STARTING AT (3t,0,0) FACING (E) PRALL2 (I. BY HEIGHTI), q•
STARTING AT (0,0,0) FACING (S) PHALLI (31 BY HFIGHT)P
STARTING AT (0,19.,0) FACING () PWALLI (19 BY MEIGHTI);

ROUFS:

STARTING AT (0,0,HEIGHT1) FACING (8) ROOFI (31 dY 19.);
FLOOR OVER CRAWL SPACE:

STARTING AT (0#19.,Q) FACING (S) FLOORI (31 BY 19.)p
PEOPLE c 4,ALL ZONES PEOPLE;

ELECTRIC EQUIPMENT C 10.24,CLINIC LIGHTS AND EGUIPMENT;
LIGHTS a 5.73,CLINIC LIGHTS AND EQUIPHENT;
CUNTRULS = CLINIC CUNTRULS, 0 HEATING, 75.4 CUnLING;

END ZUNL;
ZJNE 2 "NJRTH WEST LAB

T
: .u

nRIGIN:(0,83,0);

NORTH AXIS a 0;

EXTERIOR wALLS:
STARTI-46 AT (0,0,0) FACING (S) EWALLI (4 BY HEIGHTI)

AITH OVERHANGS (7 BY 83) AT (-3#HEIGHTI)
AITH WINGS (HEIGHTI MY 83) AT (4,0),

STARTING AT (0,19,0) FACING (W) EmALLI (19 MY HLIGHTI)
wITH OVFRHANGS (108 MY 3) AT (-3rHEIGHTI).

STARTING AT (1|,19,0) FACING (N) EWALLI (14 HY HEIGHTI)
IT4 AINDOwS OF TYPE SINGLE PANE TINTED .,I' DU

(3.33 HY '4.25) AT (.5,)
WITH DOOR OF TYPE mINOOK PANEL

(3.33 BY 4*3) AT (.5,0)
KITH OVERHANGS (b RY 3) AT (-42,HkIGHTtJ)

PARTITIOIdS:
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STARTING AT (146.5#0) FACING (E) PwALLI (11.5 dY HEIGHTI),
STARTING AT (rO.,O) FACING (S) PWALLI (10 1Y HEIGHTi);

HOUFS:

STAOTING AT (OOELGHTI) FACING (S) ROOFI (1'& BY 19)$
FLUOR OVER CRAhL SPACE:

STARTING AT (0#19#0) FACING (s) FLOUORI (14 dY 19);
PEOPLE : 2,ALL ZONES PEOPLE;
LIGHTS = 2.18,CLINIC LIGHTS AND EgUIPMENT;

ELECTRIC EQUIPMENT x 6.82tCLI4IC LIGHTS AND EaUIPMENT;
GAS FQUIPMENT 2 5,CLINIC LIGHTS AND E3UIPMENT;

CONTROLS : CLINIC CONTROLS# 0 HEATING, 65 COILING;
EAD ZONE;
ZONE 3 "wEST OPER RMS":

ORIGIN: (0, 13,0)1
NORTH AXIS a o.;

EXTERIOR WALLS:
STARTING AT (0,70,0) FACIwG (w) EoALLI (70 dY HIEIGTI)

WITH WINDOWS OF TYPE SINGLE PANE TINTED MT'4OUw
(5 hY 8.9) REVEAL (3.67) AT (.5,0.05)

4TTH OVERHANGS (87 dY 3) AT (-16*HEIGHTI)
AITH WINDOWS OF TYPE SINGLE PANE TINTED aIH0UW

(6.66 BY '.25) AT (13v4)
bvITH DOORS OF TYPE NINOOW PANEL

Cb.66 BY 4.0) AT (13#0)
vITH NINDOwS OF TYPE SINGLE PANE TINTED WINDOW

(6.66 BY 4.25.) AT (33#4)

aITH DOORS OF TYPE WIN0)A PANEL
(bo66 BY 4.0) AT (33#0)

mITH AINDOAS OF TYPE SINGLE PANE TINTED AIADUW
(6.66 BY 4.25) AT (53,4)

wITH 000DR3 !F TYPE wINOOo PANEL

(b.66 BY 4.0) AT (53,0);
PARTITIW43S:

STARTING AT (0,,0) FACING (S) PWALLI (19 BY HEIGHTI)v
STARTING AT (19,5,0) FACING (E) PRALL1 (59 BY HEIGHTI),
STARTING AT (1Q,70,1)) FACIJG (N) PWALLI (19 BY HEIGHT)1

ROUFS:

STARTING AT ({O0,EIGHT1) FACING (S) ROrOF (19 BY 70);
FLOOR OVER CRAiL SPACE:

STARTING AT (0070,0) FACIG (S) FLOORI (19 jY ?);
PEUPLF a 11,ALL ZnNES PEOPLE;
LIGHTS S 7.14,CLINIC LIGHTS AND EQUIPmENT;

ELECTRIC EQUIPMENT u 3.41pCLINIC LIGHTS AND ElUIPmtNT;
CONTROLS z CLINIC CONTROLSo 9 HEATING# 65.8 ClULIN61

END ZONE;
ZONE a OLOCKER RMS":

ORIGIN:(dv19,0)1
NORTH AXIS m 0.;

PARTITIONS:

STARTING AT (0,5,0) FACING (S) PAALLt (13 Y NEGHTI);
STARTING AT (13,0) FACING (E) PAALL (59 RY HEIGHTI)o
STARTING AT (13,59#0) FACING (N) PWALL (13 BY HEIGT),,
STARTING AT (13S59,0) FACING (w) PALLI (9 dY HIGHTMI)
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ROUFS:

STARTJNG AT (UpHEIGHTI) FACING (5) k-fOF (13 BY 59);
FLUOR JVEk CRAwL SPACE:

STARTING AT (O,5Qf) FACI'4G (S) FLOfOR (13 oY 59);
PEOPLE : 2,ALL ZJNES PEOPLEI
LIGHTS = $.Qb*CLINIC LIGmTS 0r) LQUIPfALNT;

ELECTRIC EUUIPmE4T 0,CLITNIC LIGHTS AID ErQJIP4ENT;
CONTROLS 2 CLItIC CONTfnLS, I HEATIPNG, 15.2 COiLING;

END ZONE;
ZONE 5 *LIHRAkY CUJF kAS":

ORIGIrJ:(31,47,0);
NURtH AXI3 = 0;

PARTITIUt4S:

STARTING AT (0,0,0) FACING (S) PWALLI (b BY HEIGHTt),
STARTING AT (b6,OO) FACINlG (E) PWALLI (3 6Y HLIGHTt)
STARTING AT (o3,O) FACING (S) PWALLI (12 OY HEIGHTI),
STARTING AT (18,3,0) FACING (E) PIALLI (29 bY HLIGHTI),
STARTING AT (tS,3,eO) FACING (N) PwALLI (30 HY HEIGHTi)v
STARTING AT (-12#36,n) FACING (w) PnALLI (6 HY HEIG4Tt)v
STARTING AT (-12,31,0) PACIJG (S) P ALLi (12 dY HEIGHTI),

STARTING AT (0,o3f,0)FACING (W) PAALL1 (30 6Y WEIGHTI):
ROOFS:

STARTING AT (00HF.IGmT1) FACING (S) ROOFi (6 BY 3),
STARTING AT (03,HEIGHTI) FACING (S) ROUFi (18 bY 33),
STARTING AT (-(2,30,HEIGHTI) FACING (S) RUO)Fl (12 RY 6);

FLOORS OVER CRAWL SPACE:

STARTING AT (0,r30) FACING (5) FLOORI (6 BY 3),
STARTING AT (0#36,n) FACING (S) FLOORi (18 dY 33)o
STARTING AT (-12P36,0) FACING (S) FLOORI (12 By 6);

PEOPLE = 4,ALL ZONES PEOPLE;

LIGHTS Z 3.2d,CLINIC LIGHTS AND EQUIPMENT;
ELECkjl EUUIPMENT z 3.41,CLIIIC LIGHTS AND EOUIPMNT;
CONTROLS Z CLINJIC CONTR(LS, I HEATING, 26.5 COULING;

END ZONE;

ZJNE 6 "OAITING ROOM":
ORIGIN:(19,13,0);
NORTH AXIS

PARTITIOtjS:

STARTING AT (0,0,0) FACING (5) PWALLI (2 4Y MEIGmTi),
STARTING AT (42,S.5,0) FACING (N) PmALLI (12 BY HEIGHTI),
STARTING AT (30S.5,0) FACING () PwALLI (31 BY HEIGHTI),
STARTING AT (3$,36.5,0) FACING (N) PWALLI (12 BY HEIGHTI),
STARTING AT (10,3b.5,0) FACING (w) PWALLI (3 BY HEIGHTI).

STARTI'u(; AT (18,33.5#0) FACING (N) PWALLI (6 RY HEIGHTI),
STARTING AT (12,33.5,0) FACING (W) PiALLI (28 PY MEIGHTI),
STARTING AT (12,5.5,O) FACING (N) PWALLI (12 UY HEIGIt)1

RO)OFS:
STARTING AT (O,,HEIGmTI) FACING (S) ROUFI J42 uY 5.5),

STARTING AT (12,5.S,HEIGHTI) FACING (S) RUnFl (IR BY 28),

STARTING AT (I,33 5,HEIGHTI) FACING (S) kOuFI (12 BY 3J;
FLOORS OVER CRAWL SPACE:

STARTING AT (3.5.5,0) FACING (S) FLOORI (2 RY 5.5),

STARTING AT (12,33.5,0) FACING (S) FLUORI (18 BY 28)p
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STARTING AT (14,36.5.')) FACING (S) FLOOI (12 BY 1);
PEUPLE 2 31ALL JONES PEOPLE;
LIGHTS 2 2.73#CLINIC LIGHTS AND EQUIPMENT;
ELECTRIC EQUIPME T z 1.82#CLINIC LIGHTS AND E3UIPOENT;
CONTROLS x CLINIC CONTROLS, 8 MFATING, 32.2 COOLING;

END ZONE;
ZONE 7 "RECORDS AD SUPPLY":

ORIGIN:(49,18.SO)"
4URtH AXIS z 0.;

PARTITIONS:
STARTING AT (OOPO) FACING (5) PWALLI (12 RY HEIGHTI)"
STARTING AT (12,0,O) FACING (E) PIALLI (aS hY IEIGHT1)-
STARTING AT (12,4S,0) FACING (S) PHALLI (b dY HtIHTI) ,'1
STARTING AT (18,05,O) FACING (E) PWALLI (13 BY mEIGT1),"
STARTING AT (18#58,0) FACING (S) PWALLt (7 BY 14EIGHTI),
STARTING AT (2560.SO) FACING (N) P"ALL? (U5 BY HEIGHTl),
STARTING AT (0#6,0O5 ) FACING (W) PtALLI (64.5 8Y HEIGHTI);

ROOFS:
STARTING AT (OOHEIGmTt) FACING (S) ROOF1 (12 rY 64.5)vSTARTING AT (245NHEIGHTI) FACING (5) ROOFI (6 BY IS.S),
STARTING AT (18,58,HEIGHTI) FACING (8) ROOFI (7 BY 5.5);

% FLOORS OVER CRAwL SPACE:
STARTING AT (O64,SO) FACING (S) FLOORI (12 BY 64.5),
STARTING AT (12.64.,0) FACING (S) FLOORt (6 BY tS.S),
STARTING AT (18#64.5#0) FACING (S) FLoORt (7 BY S.S)P

PEOPLE a 7oALL ZONES PEOPLE-
LIGHTS a 4.37,CLINIC LIGHTS AND EQUIPMENTI
ELECTRIC EQUIPmENT 2 3.41,CLINIC LIGHTS AND EQUIPMENT;
CONTROLS 2 CLINIC CONTROLS, 5 HEATING, 30.q COOLING;

ENn ZONE;
Z3NL a *XRAY":

ORIGIN: (61,13,0);
NORTH AXIS a 0.1

PARTITIONS:
STARTING At (0,0,0) FACING (S) PWALLI (16 BY HEIGHTI),
STARTING AT (16,OO) FACING (E) PAALLJ (69 BY HEIGHr),"
STARTING AT (16,69#0) FACING (N) PWALL2 ( OY HEIGHTI),
STARTING AT (12,640) FACING (N) PWALLt (T dY HEIGHTI)-
STARTING AT (S60pO) FACING (0) PAALLI (14 BY HEIGHTI),
STARTING AT (5,50,0) FACING (N) P4ALLI (5 Y HEIGHTI)e
STARTING AT (0,50,0) FACING (0) PAALLI (45 bY HEIGHt);

ROOFSs

STARTING AT COvOoHEIGHT1) FACING (S) ROUFI (tb BY SO),
STARTING AT (5pSOHEIGHTI) FACING (S) ROOFt (11 BY 1),
STARTING AT (12#60 HEIGHTI) FACING (S) ROUFI (4 BY S);

FLOORS OVER CRAWL SPACE:
STARTING AT (OSOO) FACIIG (S) FLOORt (tb BY SO),
STARTING AT (5,64,0) FACING (S) FLOORI (11 iY 14),
STARTING AT (12,69o) FACING (S) FLOORI ( dY S);

PEOPLE 2 5,ALL ZONES PEOPLE;
LIGHTS 2 3.9beCLINIC LIGHTS AND EQUIPMENT;
ELECTRIC EuUIPMENT 2 28.87,CLINIC LIGHTS AND EuUIPMENT;
CONTROLS 2 CLINIC CONTROLS, 0 HEATINGo 149 COOL'G;-E*4D ZONE$ "-
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LONE 4 "SuIJTH O'PER R1S":
ORIGI4: (0.0,0);
N(JRTH AXIS (2.;

EXTERIUP WALLS:

STARTING AT (0,0*0) FACING (S) E"ALLI ('42 4Y HEIGHTI)
AITH WINauwS OF TYPF SINGLE PANE TINTED *IND(J

Cb.bb BY 4.25) AT (0,4)

mirH DOORS OF TYPE vINDOw PANEL
(6.bb BY 4.0) AT (9,0)

ITN ~WINDOWS OF TYPE SIfIGLL PANE TINTFD %I.1000
(b.b6 BY 4.25) AT (2B,a)

AITH DOORS OF TYPE WINO() PANEL
(b.66 BY 4.0) AT (2R,))

AITH WINDOWS OF TYPE SINGLE PANE TINTED AINDOUW
(8 BY 8.9) REVEAL (4) AT (42,.05)

.ITH OVERHANGS (9A BY 3) AT (-3#HEIGHT1)
vITH WINDOWS OF TYPE SINGLE PANE TINTED mINDOo

(h.6 BY 4.25) AT (58,M4)
SITH DuORS OF TYPE WINDOW PANEL

(b.b6 AY 4.0) AT (56,0)
.iTTN WINDOWS OF TYPF SINGLE PANE TINTFD oI'ouw

(b.b6 BY 4.25) AT (TAe4)

WITH DOORS OF TYPE WINDOw PANEL
(6.66 4Y 4.0) AT (78,0),

STARTING AT (92,0Af) FACING (E) E.ALLI (13., dY HEIGHTI)
AITH OVERHANGS (100 BY 3) AT (-3#HEIGHTI),

STARTING AT (n,13.5.0) FACING (w) ENALLI (13.5 uY HEIGHTtJ
*IT4 OVERHANGS (100 BY 3) AT (-93.SHEIGHTI);

PARTITIO,S:

STARTING AT (92,13.5.01 FACING (N) PWALLI (92 BY HEIGHTI);
HOOFS:

STARTING AT (OvOeHEIGHTI) FACING (5) ROOFI (92 BY 13.S);
FLUOR ZVEQ CRAWL SPACE:

STARTING AT (0,13.5,0) FACING (3) FLOOR1 (92 BY 13.5);
PEOPLE = 11,ALL ZONES PEOPLE;
LIGHTS = 9.28,CLINIC LIGHTS AND EQUIPMENT;
ELECTRIC EQUIPmENT x 3.1i1,CLINIC LIGHTb ANt) EQUIPMENT;
CONTROLS 2 CLINIC CONTROLS, 13 HEATIAG# 79.5 COOLING;

END ZONE;
ZONE 10 "EAST OPER RAS":

ORIGIN:(77,13,O);
NORTH AXIS = 0.;

PARITTIOS:
STARTING AT (0,0,0) FACING (S) PWALLI (15 BY HEIGHTi),
STARTING AT (0,70,0) FACING (m) PmALLI (70 OY HEIGHTI),
STARTING AT (15,70,0) FaCING (N) PWALL2 (15 BY HEIGTI);

EXTERIOR WALLS:
STARTING AT (15#0#0) FACING (E) EALLt (70 oY HEIGHTI)
vqTH WINDOIjS OF TYPE 314GLE PANE TINTED 'INDOf

(b.*6 BY 4.25) AT (12,0)
ciTH DOORS OF TYPE WINDOw PANEL

(bb6 SY 4.0) AT (12,0)
AITH WINDOAS OF TYPE SINGLE PANE TINTED VINDUW

-Flo
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(6.0- HY (4.25) AT (32,4)

AITH DOnRS OF TYPE wItiofo P&NFL
(c.o6 BY 4.0) AT (32,0)

msITH vINDOnS OF TYPE SINGLE PA14E TINTED alINDUW
(6.o6 MY 4.2S) AT (51,4)

%ITH DOORS OF TYPE wIN O0 PANEL

(6.66 BY 4.0) AT (%1,0)
ArTH WINDOaS OF TYPE SINGLE PA IF TINTEU iTInu

(5 BY 8.q) REVEAL (3.67) AT (6S,0)
AITH nVEN'ANGS (76 BY 3) AT (-S.HEIGHTI);

ROOFS:
STARTING AT (OOHEIGHTI) FACING (S) ROljFI () 6Y 70);

FLOOR OVER CRAAL SPACE:

STARTING AT (0,74,0) FACnG (S) FLOUR! (15 SY 7U);
PEOPLE = 8,ALL ZONES PEOPLE;
LIGHTS = 6.I41CLINIC LIGHTS AND EQUIPMENT;
ELECTRIC EQUIPMENT 2 3.41,CLIMjIC LIGHTS AND EQUIPMENT;

CONTROLS m CLINIC CONTROLS, 8 HEATING, 61.8 COULING;
END ZONE;

END BUILDING DESCRIPTION)
4EGIN FAN SYSTEM DESCRIPTION;
'4ULTIZONE SYSTEM I "MAIN FAN SYSTEM* SERVING ZONES 1,2,j1,Sb,7,8,9v1O;
FOR ZONE i:

EXHAUST AIR VOLUME 1000;
SUPPLY AIR VOLUME : 1784;

END;
FOR ZONE 2:

SUPPLY AIR VOLUME x 406;
END;
FOR ZONE 3:

SUPPLY AIR VOLUME a 2010;
ENO;
FUR ZONE 4:

EXHAUST AIR VOLUME z boo;

SUPPLY AIR VOLU4E = 7611
END;
FUR ZUNE 5:

SUPPLY AIR VOLUME U SO?;
END;

FOR ZONE 6:

SUPPLY AIR VOLUME 833;
END;
FOR ZONE 7:

SUPPLY AIR VOLU4E 8 841;
END;
FUR ZONE 8:

SUPPLY AIR VOL4F A29;

END;
FOR ZONE 9:

SUPPLY AIR VOLUME 2255;
% Ew D;

FOR ZONE 10:
SUPPLY AIR VOLUME a 2105;
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END;

EQUIPMENT SCHEDULES:
SYSTEM OPERATIUN OFF, FROM 01JAN THRU 31UEC;
HFATINt, COIL fnEPATJN OFF, FRUM 0 1 JAY TiRU 2SSFP;

END;

,OTHER SYSTEM PARAMETERS:
SUPPLY FAN EFFICIENCY = .36;
HUT DECK CONTROL = JUTlIDF AIR CONTROLLED;
HUT DECK CONTROL SCHEDULE = (120 AT 10, 80 AT 70);

CULD DECK CUNTRUL = FIXED SET POI.4T;

COLU DECK TEMPERATURE = 60.;

CUL) DECK THROTTLING RA'4GE = 5;

MIXED AIR CONTROL x FIXED AMOUNT;
OUTSIOE AIR VOLUME Z 4114.;

CaJlLjriG COIL DESIGN PARAMETERS:

COIL TYPF = oX;
EiTLRING AIR DRY BULB TEMPERATIJRF = 7.b;
ENTERING AIR -iET dULB TEMPERATURE = 70.3;
LEAVING AIR DRY RUL6 TE4P-PATURE z t1.;
LEAVING AIR *ET BULb TEMPEPATURE z 59.;
AIR FACE VELOCITY = 514.6;
AIR VOLUME FLUO RATE 15760;
BAROMETRIC PRESSURE 405;

LEAVING REFRIGERANT TEMPERATURE=a5.;
ENTERING REFRIGERANT TEMPERATURE z 45;
TOTAL CuOLING LOAD 2 600;
NUMhER OF TUBE CIRCUITS=20;

E:40;
OX CONDENSI.,4G UIIT PARA'METERS:

RPWRCU(.40349281,.21287191,.39339793);
OtSGN sArURArEo sucriati TFMPEATUPEZ40;
DESIGN SATURATED CONDENSING TEMPERATUPE=13n;

DESIGN FULL LUAU PO.MER RArIU=.351;
DX CONDEN3ING 0J4IT CAPACITY:h00;

EAfD DX CDNnNSIrIJG UNIT PARAMEFTERS;
EID SYSTEm;
E-40 FAN SYSTEM uESCNIPTIO';
REGIN CENTRAL PLANT DESCRIPTIUN;

PLANT I mDUMMY PLANT" SERVING ALL SYSTEMS;
FUUIPMFNT SELECTION.

I BOILER flF SIZE 100;
END EQUIPMENT SELECTION"

OTHER PLANT PARAMETFRS:
REPORT VARIABLES = (i,2,3,,8);

END;

ENID PLANT;
END CENTRAL PLANT DESCRIPTIUN;

E jD INPUT;

.1
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INPUT FILF = nCNCE1I

** THIS IS THE DENTAL CLINIC USED IN THE HLAbT VALIDATID0d (7/d/8)
STUDIES. IT HAS 8EE, SIMPLIFIED TU A UO LONE MODEL.

a. THE 14ALL/FLOOR/PEJPLE/ETC. HAVE ALL REF", LUNPLD TUGETHER.
at TmF FAN SYSTEA HAS NOT 6FEN MODIFIED. H04EVERP THE CHAAL
** 3PACE HAS BEEN REMOVED.
**

**

** THE SYSTEM OPERATION SCHEDULE WAS CHANGED FROM DEFAULT (7/d/81)
a. TO "OFF" AND rHL HEATING COIL SCHEDULE AA CHANGED FROM
** THAT FOR FT. HOOD TO THAT USED FOR RALEIGH, NC.

THE Amr)UNT OF HEArI'jG ANV COOLING IS SET tO KLEP THE
** BUILDING TEMPERATURE dETOIEEN bb AND 71F ALL YEAR.

** TiE FLOOR AtOVE A CRA-it SPACE WAS REPLACED mITH A FLOOR (7/214/1)

IEGIN INPUT;
RUN CUNTPOL: NLW ZUNES,

NEW AIR SYSTEMS,
PLANT,

UNITS(OUT=EAGLISH)f
REPORTS(ZUNE LOADSPSYSTEMPSYSTEM LOADSPCOIL LDADSpPLANT LUAUS, rALLSp ZONE);

TEMPORARY LOCATION:
RALiC = (LAT = 35.83o LUNG z 7R.83p TZ = 5);

END;
TEMPORARY nESIG.4 DAYS:

RALNCSUM z (HIGH= 92, LOW= 71, WO= 75, DATE= 21JULt
PRES= 405, WS= 440, DIR= 270,
CLEARNESS= 1, AEEKDAY);

RALNCWIN z (HIGH: 29, LOA= 14, W8 10, OATEX 2IJAN,PRESz 405, HSz 1320, DIR: .25,

CLEANNESS= .1. WEEKEND);
F mO;

TEMPOkARY SCHEDULE (OFF):
SUNDAY THRU SATURDAY = (UO TO 24 - OFF)#
HOLIDAY a SUNDAY;

END;
TEMPORARY SCHEDULE (ALL ZONES PEOPLE):

MUNDAY THRU FRIDAY a (17 TO 07 " 0.,.5,.Q',.92,.79,.52,.5b.75,
.68,.61,.28),

SATURDAY THRU SUNDAY z (00 TO 24 - 0),
HOLIDAY a SUNDAY;'

END;
TEMPORARY SCHEDULE (CLIN'IC LIGHTS AND EQUIPMENT):
MONDAY TmRU FRIDAY = (IQ TO U7 - .3,.8r.9s,.9A,.98,.86v

SATURDAY THRU SUNDAY a (00 TO 24 .34),
HOLIDAY 2 SUNDAY;

END;
TEMPORARY CONTROLS (CLINIC CONTROLS):
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PROFILES:

CONSTANT (I AT 6b, ,) AT 68, -. 125 AT 71, -t AT 140);
SCHEDULES:

401"00 AY THRU SUNDAY (00 TU 24 - CONSTANT),
mnLTj)AY z SUNDAY;

END;

TEMPORARY AALLS:
EoALLI = (RICK - FACE 4 I,

CONCRETE - CEMET M(RTAR 112 IN,
CONCRETE - CFMFNT MORTAR 1/ IN,
CONCRETE - CEME'JT MUPTAR 112 IN,
CONCRETE - CE4ENT MORTAR 1/2 IN,

C3 - & IN HA CONCRETE BL)CK,
F - AIRSPACE RESISTANCE,
FUILDING U(OAPD - GYPSUM PLASTER / 2 IN),

P .ALLI (RuILDING HnAPO) - GYPSUM PLASTER I / 2 IN,
i- AIRSPACE RESISTANCE,
RUILDING BOARu - GYPSUM PLASTER I / 2 IN),

PvALL2 (C8 - 8 IN Hyl CONCRETE BLOCK,

81 - AIRSPACE RESISTANCE,

qUILDING 6OARU - GYPSUM PLASTER 1 I 2 I,')

CP"ALL (Al - I IN STUCCO,

CIO - A IH Of CONCRETE,

El - 3 / 4 IN PLASTER OR GYP BdARU);

END;
TEMPORAkY ROOFS:

RUUFI = (E2 - 1/ 2 IN SLAG OR STONE,

E3 - 3/8 IN FELT AND MEMBRANE,
A3 - STEEL SInING,

E4 - CEILING AIRSPACE,
UQ - 3 1T4 IMSULATION,
El - ACOUSTIC TILE),

CPCEIL =(FIjISH FLOOR)I'JG - TILE I/lb IN,

CIO - 8 IN H4 CONCRETE,

HI -AIRSPACE RESISTANCE,
S2- I IN INSUJLATION);i E,4D;

TEMPORARY FLOURS:
FLfnORI (82 - 1 IN INSULATION,

41 - AIRSPACE RESISTANCE,
CIO - 8 IN Hr CONCRETE,
FINISH FLOORING - TILE 1/16 IN),

CPFLOUR = (DIRT 12 IN);

TEMPORAkY DOUORS.
AINDON PANEL Z (GLASS - HEAT ARSIRRING PLATE 1/ . N, 2--

INSULATION - CELLULAR GLASS P IN.-

C3 - 4 IN Hm CONCRETE BLOCK ,

DUILOING HOANL) - GYPSUM PLASTER I / 2IN)

PRUJECT= "DEJiTAL CLINIC - FT BRIGG NC"; .7

LOCATIUN = RAL4C;
G'40(i"' TEMPERJTuRE : (59ro,61,b2,6b,70,7R,72,b'~,bbbI);
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WEArHEN TAPE FPUM nIJAN TrlPJ LIDEC;
BEGIN BUILDING OEsCHIPTIfl;

NuRTH AXIS .;
DIENSIONs: H = 9,, N An E 9n, 3 Igo, w 270;

SOLAR DISTPIBuTIObj = -I;
ZU1E I "ENTIRE &JILLUIvG":

ORIGIN: (0,0,0);
EXTERIuR WALLS:

FACING (5) ENALLI (Q2 Ry H)

ATTH INDOntS OF TYPE SINGLE PANE TINTED HINrOW

(43.4 BY 4.25) AT (0,a)

,ITH DOORS OF TYPE v4INUOA PANEL
(26.6 RY 41) AT (0,0)

aIIH OVERHANG (Q8 BY 3) AT (-3jH),
FACING (F) EAALLI ($3.5 PY H)

v IfH fIND0,aS OF TYPE SINGLE PANE TINTED AIiqDUW
(30.U BY a.25) AT (o,4)

AITH DOOR OF TYPE AINDOW PANEL
(Q.q9b BY 4) AT (Oo)

AIIH OVERHANGS (108 BY 3) AT (-3,H),
FACING (N) EWALLI (145 BY M)

AITH AINDnAS OF TYPE SINGLE PANE TINTED nIjDUvv
(13.3 BY 4.25) AT (o,u)

.11TH DURR OF TYPE AINDOW PANEL

(13.3 BY 4) AT (OO)
4ITH OVERHANG (9h BY 1) AT (-50,i),

FACING (4) EWALLI (102.5 BY H)
AITH MINDOoS OF TYPE SINGLE PANE TINTED AINODw

(30.44 bY s.25) AT (0,4)
AITH D0H OF TYPE AINDUN PANEL

(19.95 BY 0) AT (OO)
,vITH OVERHANG (108.5 BY 3) AT (-3,H);

INTERNAL MASS: PoALLI (Qb03 BY 1);
INTERNAL MASS? PIIALL2 (567 BY I);
FLUOR:

FACING tE) FLOOR? (659e.5 BY 1);
ROOF:

FACING (S) ROOFi (A59a.5 6Y I);
PEOPLE z 85, ALL ZONES PEOPLE;

LIGHTS = 49. O , CLINIC LIGHTS AND EQUIPMENT,
ELECTRIC EUIPMENT z 64.8, CLINIC LIGHTS AND EQUIPMENT;
GAS EQUIPMENT = 5, CLINIC LIGHTS AND EQUIPMENT;
COi4TROLS = CLINIC CONTROLS, 45 HEATING, 601.3 COOLING;

END ZONE;
END BUILDING FSCRIPTION;
BEGIN FAN SYSTEM OFSCRIPTIONi;
4ULYIZONE SYSTEM I "MAT'i FAN SYSTEM" SERVING ZuiwEs I;
FiR ZONE 1:

FXHAUST AIR VJLUME 1 18n;
SUPPLY AIR VOLUME 2 12359;

END;
EQUIPMENT SCAEOULES:

SYSTEM OPERATIN OFF, FROM OIJAN THRU iIUEC;
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-EATING COIL rlPE-ZATTUN = OFF, FRUM OIMAY THRU ,5SEP;
END;

-ITHER SYSTEI4 PANA~iFTEWS:
SUPPLY FAN F.FFICIECY Z .38;
HIuT DECK CONTROL = JUTSIDE AIR CONTRnLLED;
HUT DECK CONTROL SCHFOIILE = (120 AT 10, 8U AT 70);
CuLI DECK CoNTRUL m FIXED SET POINT;
CULI) DECK TE-PERATURFE = 6o.;

COLD DECK THROTTLING RANGE = 5;

" MIXLD AIR CONTROL FIXED AMOUNT;
OUTJII)E AIR VOLUME 4114.;

COfLING CUIL DESIGN PARAMETERS:
" COIL TYPE a DX;

ENTERING AIR DRY dULB TEMPERATURE z 87.;
ENTERING AIR hET bULB TEMPFRATURE z 70.3;
LEAVING AIR DRY BULa TE'4PERATURE = 1.;-
LEAVING AIR WET RULd TEPERATURE a 59.;
AIR FACE VELOCITY = I1.b;
AIR VOLUME FLUO RATE = bO;,
F4APlJEfriC PRESSURE 405;
LLAvING REFRIGERANT TEMPERATUE=IS.;
FNTERINu, REFRIGERANT TEMPERATURE ' 45;
TOTAL CUOLING LUD a bOO;
NUmE4 uF TUAE CZRCuITS=20;

END;
A CONDENSIfrg, UNIT PARAMETERS:

PPNCU(.a034281,.21287191,.39339793);
DESIGN SATURATED SUCTION TEMPEPATURE940;
DESIGN SATURATED CMODEISSING TEMPERATURE=130;
DESIG FULL LOAD POWER RATIOz.351;
Dx CONDENSIN4G U4IT CAPACITY2600;

END DX CONDENSI'G UINIT PARAMETERS;
END SYSTEm;
END FAN SYSTE'4 ESCRIPTI)N;
dEGIN CENTRAL PLANT DESCRIPTION;

PLANT 1 NDUMMY PLANT" SFRVING ALL SYSTEMS;
EGUIPMENT SELLCTIUN:

I 8OILER OF SIZE 1on;
END EQUIPMENT SELECTION;

END PLANT;
END CENTRAL PLANT DESCRIPTIUN;

END INPIT;

.7
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*0 INPUT FILF n CMCFII

0* THIS IS TH~F DEN[AL CLINIC USED IN TEBATVLD~n //
0* STUUIES. IT HAS HLEA S1IMPLIFIED TO A UNLe ZOiAE MUOEL.
*0 THE AALL/FLOO)R/PEUPLE/ETC. HAVF ALL BEEN LUMPLD TJGETHIEN.
0* TrE FAN SYSTEM HAS rJOT NjEEN MODIFIEL,. HO.OEVER, TmE CRA~vL
** SPACE HAS 8EE'q kEq4(WFU. rH'E BUILDING Nuot HAS A SLAd ON
0* GRADE FLOOR.

0* THE SYSTEM OPERATION SCHFDULE mAS CHANGED FROM DEFAULT (7/d/81)
** TO "OFF" A10 THE HEATING COLL SCHLDuLE vyAS CHANGED FROM
*0 THAT FOR FT. HOOD TU THAT USED FOR RALEIGH, NC.

0* THE AMOUNT JF HEATTNG AflD CuOLI,4G IS SET ro KEEP THE
*0 BUILDING TEMLRATURE 6FTWEEN b6 AND 78F ALL YEAR.

AEGIN INPUT;
RUJN CONTRuL: NEm ZUNLS,

N~n AIR SYSTEMS,
PLANT#

UNITS(DUT=ENGLISH),
REPURTS(ZONE LOADSPSYSTEMsysFEM LOADSCOIL LUADS,PLANT LOADS, MlALLS, ZONE);

TEMPORARY LOCATION:
RALNC = (LAT z 35.83o LONG 2 78.83, TZ r 5);

END;
TEMPORARY DESIGN DAYS:

RALNCSUM (HIGH= 92, LOAM 71, W6= 75, DATE= 21JUL,
pqES= 405, "5: 440vO DIR: 270,

CLEARNESS= I# ulEEKDAY);
RALNCWLN z (HIGH: 29, LOAM 14l, N to, DATEm 21JAkI,

PRES: 405p w5: 1320v DIR: 325,

CLEARNESS= It, WEEKEND);
END;

TEMPOAR.Y SCHEDULE (OFF):
SUJNDAY TuqRU SATURDAY c (00 TO 2'4 *OFF),
HOLIDAY z SUNDAY.'

END;
TEMPORARY SCHEDULE (ALL ZONES PEOPLL):

MONDAY THRU FRIDAY:z (17 TO 07-
SATUDAY HPIJSUNDY :.68r.fi1,.28),
SATUDAY HRUSUNDY z(00 TO 2£4 - 0),

HOLIDAY z SUNDAY;
END;
TEMPORARY SCHEDULE (CLINIC LIGHTS -'ND E'4ULPmE4T):
MOINDAY THRU FRIDAY 2 (19 To 07 - .344.S8,.98v.98v.98p.8b,

SATURDAY THRU SUNDAY z (no TO 24 .3)
HOLIDAY xSUNDAY;

EuD;
TEMPORARY CONTROLS (CLINIC CONTROLS):

PROF ILES:
CUNSTANT c (I AT 66, ')AT 68, -. 11..5 AT 70, -1 AT 140);
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SCHEDULES:
'*-)IyflAY T-HU SUJr)AY (00 TO /. - CUNISTANr),

HIOL IUAY = biJN'nAY;
j... E;jD;

TEMPORARY WALLS:
EALLI (BRICK - FACE '4 IN,

CONCRET. - CEM.ENT MORTAR 1/2 IN,

CONCRETE - CEr4E.JT AURTAR 1/2 IN,
CoNCRETE - CEMENT MORTAR 1/2 V,

CONCRETE - CEMEAT MORTAR 1/2 IN,

C3 - I IN HA CONCRETE BL1CK,
-1 - AIRSPACE RESISTANCE,

RUILDING .OARU - GYPSUM PLASTER I / 2 IN),

P*ALLI (BUILDING 8(1ARU - GYPSUM PLASTER I / 2 I.,

BI - AIRSPACE RESISTANCE*
gUILDING SOAPU - GfSUM PLASTER 1 / 2 IN),

PiW4LL2 = (C8 - 8 IN ma CONCRETE RLOCK,
81 - ATRSPACE RESISTANCE,
BUILDING BOARD - GYPSUM PLASTER 1 / 2 I),

CPWALL (Al - I IN STUCCO,
CIO - 8 IN HW CONCRETE,
El - 3 / L4 IN PLASTER OR GYP bOARU);

END;
TEMPORARY ROOFS:

RUOF= (E2 - 1/ 2 IN SLAG OR STONE,

E3 - 3/8 IN FELT AND MEM9RANE.
A3 - STEEL SInING,

ELI - CEILING AIRSPACE,
B4 - 3 IN INSILATIJN,
ES - ACOUSTIC TILE),

CPCEIL =(FINISH FLOORING - TILE I/lb IN,
CO - 8 IN wm CONCRFTE,
81 A AIRSPACE kESISTANCE,
62- 1 IN INSULATION);

END;
TEMPORARY FLOORS:

FLOUPl z (R2 - I IN INSULATION,
81 - AIl'SPACE RESISTANCE,
CIO - 8 I:' Ho CONCRETE,
FINISH FLOORING - TILE 1/16 1i,

CPFIOUR a (DIRT 12 IN);
END;
TEMPORARY OUORS:

W[NDoA PANIEL 2 (GLASS - HEAT AS$ORING PLArE 1/ 2 f,

INSULATInN - CELLULAR GLASS P IN,
C3 - 4 IN H" CONCRETE 4LOCK.
RUILDING nARD - GYPSUM PLASTER 1 / 2 IN);

PRtJJECTz "UENTAL CLINIC - FT BRAGG NC";
LOCATIUN x PAL.jC;
GROUNU TEMPERATURE z (59,pOtlb2,6b,70,7M,72,6bbb,6Ibl);

V WEATHER TAPE F rM OlYAN THRt 3IOECI
REGIN RUILDING UESCRIPTION;

-J
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NIRTH AXIS : .;
DImLNSIU5: H Z 9., N 0, L = 90, S 180, 270;

SOLAR DIsrpIBUTION = -1;
ZONE I "EJTIRE bUILDING":

JRIGIN: (0,0,0);
EXTERIUR VALLS:

FACING (S) ERALL1 (92 BY H)
oITH 4INDONS OF TYPE SINGLE PANE TINrFD oINDUw

(43.4 BY 4.25) AT (Oa)
aITH oOORS OF TYPE WINUOA PAN.FL

(26.6 BY 4) AT (0,)
sITH OVFRHANG (98 BY 3) AT (-3,H),

FACING (E) EvALLI (B3.5 HY H)
mITH WINDOoqS OF TYPE SINGLE PANE TINTED nINDUw

(30.4 BY 4.25) AT (0.4)
AITH DUOR UF TYPE AINDUW PANEL

(19.95 BY 4) AT (0,0)
aITH OVERHANGS (108 8Y 3) AT (-3,H),

FACING (N) LWALLI (4S5 BY H)

ITH wINDOaS OF TYPE SINGLE PAE TINTED .AINnUW
(13.3 BY 4.25) AT (0,O)

aITH DUOR OF TYPE WINDOW PANEL
(13.3 BY 4) AT (0,0)

6ITH OVERHANG (98 BY 3) AT (-SOH)p
FACING (4) EWALLI (102.5 BY H)

AITH WINDniS OF TYPE SINGLE PRNF TINTED 91IDUi
(30.44 BY 4.25) AT (0,4)

wITH DOOR UF TYPE WINDON PANEL
(19.95 BY 4) AT (uO)

-vITH OVERHANG (108.5 BY 3) AT (-SH);
INTERNAL MASS: PIqALLI (9603 SY 1)
INTERNAL MASS: PAALL2 (567 BY 1);
SLAB ON GRADE FLUOR:

FACING (F) FLUORI (92.72 BY 92.7?);
ROOF:

FACING (5) ROOF1 (C2.72 BY 92.72);
PEOPLE z 85o ALL ZONES PEOPLE;
LIGHTS x 49.04, CLINIC LIGHTS AND EQUTPMENr;

ELECTRIC EQUIPMENT c 64.8, CLINIC LIGHTS AND EQUIPMENT;

GAS EQUIPMENT a 5 CLINIC LIGHTS AND EQUIPMENT;

CONTROLS 2 CLINIC COwTROLSp 45 HEATING, Ol.3 COULING;

END ZuNE;
END BUILDING DESCRIPTION;
BEGIN FAN SYSTEM DESCRIPTION;
MULTIZnNE SYSTEM I "MAIN FAN SYSTEM" SERVING ZONES 1;
FOR ZONE 1:

EXHAUST AIR VOLUME a 1600;
SUPPLY AIR VOLUME a 12359;

END;
EQUIPMENT SCHEDULES:

SYSTEM OPERATIUN 3 OFF, FRUM OIJAN THRU $1DEC;
HEATING COIL OPERATION OFF, FRUM 0MAY TNRU 2SSEPP

END;
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f)ThLQ SYSTEM PARAAETS:
SOPPLY FAN EFFICIE,4C= .8;.

HUT ULCiK C04rTROL UUTSIDE AIR CONTROLLED0;
HUT DECK CONTROL SC-4EDULE (120 AT to. o AT 7u);

COLU I)ECK CONTRUL z FIXLD SET PUINT;
COLU DECK TEMPERATIJNE a 60.;

CLDI) DECK TrIROTTLING RA;lGE = 5;
UIXED AIP C(DNTRUL 2 FIXED AM(jUNT-

OUTSIDE AIR VJLU 2 4114.;

END;
COOL1ING COIlL DESIGN PARA-ITERS:

CUIL TYPE = nx;
JENTERING AIR ORY dULS TEMPERATURE = 87.b;

FiIERING AIR AET 6'ULB TEMPERATURE z 70.3;

LEAVIIG AIR DRY 4ULi TEMPERATURE z 6t.;

LEAVING ALP WET RULB rEMPERATURE a 59..
AIP FACE VELOCITY = 514.6;
AIR VULIJUE FLUA RATE = 15760;
RANUMETRIC PRESSUNE 2 U05;

LAVING REFRIGERANT TEMPERATURE:£5.;
ENjTERING REFRIGERANT TEMPERATURE 2 4S;
TOTAL COOLING LUAU a bfO;
NUPBER UF TUBE CINCUITS=20;

• ' END;
DX CONOEISI,'JG UNIT PARAMETERS:

RPwRCU(.£03492Z1,.21287191,.393397q3);

DESIGN SATURATED SUCTION TFMPERATURE=UO;

DESIGN SATURATED CONDENSING TLMPERATURE=13O;

DESIGN FULL LUAU POSER HATIO=.351;
rDx CorJDENSING UINIT CAPACITY:600;

END DX CODOSI1G UNIT PARAMFrERS;

END SYS[E.,;
END FAN SYSTEM UESCRIPTIOa;
"EGIN CENTRAL PLANJT DESCRIPTION;

PLANT 1 "I)UIMMY PLANT" SERVING ALL SYSTEMS;
EQUIPMENT SELECTION:

1 bOILER OF SIZE 1on;
END EkJUIP'4ENT SELECTION;

END PLANT;
END CENTRAL PLANT DESCRIPTION;

END IN-PUT; r
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ha

INPUT FILF : DCNCF2I

THIS IS THE DENTAL CLINIC USED IN THE BLAST VALIDATION (7/10/81)
STUUTES. IT WAS BEEN SIMPLIFIED TO A Tau LONE SUDEL.
THE WALL/FLUOR/PEUPLE/ErC. HAVE ALL RLEN LUMPED TUGETHER.
THE FAN SYSTE'I HAS NOT 13EEN MUDIFIED. mOnEVERv THE CRAhL

SPACE HAS BEEN RE 4OVED. THE BUILDING Nt)o HAS A SLAd UN
GRAUE FLOOR.

THE SYSTEM UPERATION SCHEDULE WAS CHANGED FROm DEFAULT (7/8/81)
TO "OFF* AND THE HEATING COIL SCHEDULL xAS CHANGED FPUM

0* THAT FOR FT. HOUn TO THAT USED FOR RALEIGH, NC.

ha rHE AMOUNT OF HEAT14G AND COOL14G Is SET TO KEEP THE
HUILDING TEMPERATURE dETi"EEN 66 AND 78F ALL YEAR.

IEGIN IidPUT;
RUN CUNTRUL: NEW 7UNES"

NEW AIR SYSTEMS"
PLANT"

UNITS(UUT:ENGLISH)e
REPURTS(ZONE LOASPSSYSTEM#SYSTEM LOADSPCOIL LUAOS#PLANT LOAOS, OALLSO ZUNL);

TEMPORARY LUCATIOnt:
RAL14C C (LAT a 35.83v LONG = 78.83p TZ a 5);

EN,-
TEMPORARY DESIGN DAYS:

RALNCSUM s (HIGH= 92t LOW= t, WB2 75, DATEz 2iJULf

PRESs 405, WS 40# DIRS 270,

CLEARNESS: 1, WEEKDAY);
RALNC"IN z (HIGH: 29, LOA: 14# 4B: 10, DATE: 21JAN,

PRESm 405, WSX 1320, DIRz 325,

CLEARNESS= .I# wEEKEND)l
END;

TEMPORARY SCHEDULE (OFF):
SUNDAY THRU SATURDAY : (0 TO 24 - OFF),
HOLIDAY : SUNDAY;

END;
TEMPORARY SCHEDULE (ALL ZONES PEOPLE):

MUNDAY THRU FRIDAY : (17 TO 07 - 0.#.5,.Q9,.92v.79,.S2p.Sb.75
.68,,.61e,.28)e

SATtJRUAY THRU SUNURY : (00 TO 24 - 0),
HULIDAY v SUNDAY;

END;
TEMPORARY SCHEDULE (CLINIC LIGHTS AND EQUIPMENT):
MONDAY THRU FRIDAY (lq TO 07 - .3,.5fg.9Io,.96,.94v.bb,

.72, .91, .98.9S.79, .40,O.40)1
SATURDAY THRU SUNDAY x (00 TO 24 - .34),
HULIDAY z SUNDAY;

TEMPORARY CUNTRULS (CLINIC CONiTROLS):PROFILES:

CUNSTANT a (I At be U AT 6d# -. 125 AT 7, -1 AT 140);

.4-
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SCEDuLE$s:
fnldDAY THRu SU.OAY = (O0 TU 24 - CUNSTANT),

HOLIDAY a SlJIr4Y;
E:4D;
TEMPORARY NALLS:

EnALLI = (BfRICK - FACE 4 Ifl,
CONCRETE - LFMFNT MORTAR 112 IN,
CONCRETE - CE14NT -URTAR 1/2 IN-
CONCRETE - CEMENT MORTAR 1/2 IN,
CONCRETE - CEMENT MUprAR 1/2 IN,
C3 - 4 IN H4 CONCRETE BLOCK,
Ht - AIRSPACE RESISTANCE,
RUILDING 6OARU - GYPSUM PLASTER I / 2 IN),

P"ALLl = (RUILnING dfOAPO - GYPSUM PLASTER I / 2 IN,
81 - AIRSPACE RLSISTANCE,
BUILnING aUARD - GYPSUM PLASTER 1 / 2 IN),

PtALL2 a (C8 - 8 IN H. CONCRETE BLOCK,
BI - AIRSPACE RESISTANCE,

'J1 SuILDING BOARU - GYPSUM PLASTER I I 2 IN),

CP"ALL s (At - I IN STUCCO,
CIO - 8 IN HW CINCRETE,

El - 3 / 4 IN PLASTER OR GYP BOARD);
ENqD;
TEMPORARY RUI)FS:

SRUOFI = (E - 1/ 2 IN SLAG OR STONE,
L3 - 3/8 IN FELT AND MEMdRANE,
A3 - STEEL SIfING,
L 4 - CEILING AIRSPACE,
64 - 3 IN INSULATION,
ES - ACoustIC TILE),

CPCLIL =(FIfNISH FLOORING - TILE 1/1 IN,
CIO - 4 I'H N CONCRETE,
4it - AIRSPACE RESISTANCE,
62 t IN INS(ILATIUN);

END;
TEMPORAkY FLfltRS:

FLUORI = (H2 - I IN INSULATION, .7
81 - AIRSPACE PESISTANCE,
ClO - 8 IN HW CONCRETE,
FINISH FLOORING - TILE 1/lb IN)e

CPFLOOR z (DIRT 12 IN);
END;
TEMPORARY DOORS:

AINDOA PANEL 2 (GLASS - HEAT ABSORBING PLATE 1/ 2 IN,
'N, INSULATION - CELLULAR GLASS 2 IN,

C3 - 4 IN Hw CONCRETE BLOCKv
RUILnING BOARD - GYPSUM PLASTER 1 / 2 IN);; E li o ; " "

PRUJECt= "DI)'TAL CLI;4IC - FT RRAGG NC";
, LOCATION z RALjC;

GROUNO TEMtPkRATuRE (59rbOe61,b2,6b,70,74,T2,bb,6NbI);
WEATHER TAPE FROM OIJAN THRu 31L)EC;

IEGIN BUILDING uESCRIPTION;
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-I4 N~ ) S H a . .. . . . . .90 S 18o .270;, -.

U.-G.N (0,0,0

'

",i ,.;- ~DIMENS!,)NS: H --9., N fln, E --90, S = 180), H = 27n01_-
• ~SULAk DISTW IqUTI'd 3 -15 .'

"."URIr,IN: (0,0,0);

.XTEHI)R NALLS:
FACING (S) EWALLI (92 BY .4)

,.ITH 61INUOIS (IF TYPE SINGLE P ,AlE TINTE0 ,ATr')uv
(43.4 RY '.25) AT (O, )..

AITH OUROS OF TYPE P[NDOA PANLF..

(26., BY 4) AT (0,0)

.ITH OVERHANG (Q8 BY 3) AT (-3,H),
FACING (E) EWALLI (83.5 BY H)

.iITH AINDOWS OF TYPE SINGLL PA,4f TINTED RJNOUVV
(30.4 BY 4.25) AT (ov4)

-mITH DUOI4 UF TYPE W, I.ODU PANEL
(19.qS BY 4) AT (0,0)

.ITH OvERHANGS (10 BY 3) AT (-3#H)p
FACING E (N) ENALL1 (4% PY H)

viT4 vINOhsS OF TYPE SINGL. PA,4E TINTE ArNOJW
(13.3 BY 4.a.) AT (0,)

nITH DOOR UF TYPE *INDOW PAN.L

(13.3 BY 4) AT (0,0)
mITH OvERHANG (98 BY 3) AT (-AT iH),

FACING (a) EWALLI (102.5 iBY H)
-ITH 4INDOWS OF TYPE SINGLE PA,E TINTED IvdD•UW

(30.44 BY 4.2S) AT (0,4)

v*ITH OOR UF TYPE vINDUW PANEL
(19.95 BY 4) AT (O,0)

m ,IrH OVERHANG (108.5 BY 3) AT (-3,iO;
INTERNAL NA3S P"ALLI (CIQ9 9

v 
1);

INTERNAL MASS: PNVALL2 (53t BY 1);
-LAR ONd GPADE FLUOR"

FACING (E) FLUORI (87.31 BY 87.3t);

.AOUF:
FACING (S) ROOFI (87.31 BY d7.31);

PEuPLE a 80, ALL ZONES PEOPLE;

LIGHTS z 45.ua, CLINIC LIGHTS AND EGUIP*AENT;

ELECTPIC EUUIPMEJT x 35.93, CLINIC LIGmt3 ANU EQUIPMENTI

GAS EOUIpMENT a 5, CLINIC LIGHrS AND EQUIPME4T;-
CCOrTkOLS z CLINIC COJTROILS, 45 HEATING# 452.3 COOLING;

END ZUNE,
ZUNe. A "X-RAYi:

JVRIGIN: (0,0,0); ""

I' TERNAL 4ASSS PALLI (1404 BY 1);
INTERNAL QSS: P,'IALL2 (36 uY 1)?
SLA4 ON GRADE FLOOR:

FACING (E) FLOORI (31.21 BY 3i.21);

FACING (3) IOOFI (31.21 BY 31.21)s
PEOPLE s 5, ALL ZONES PFOPLEJ
LIGHTS x 3.9be CLIN4IC LIGHTS AN D EQUIP4ENT;ELkCTRIC EjJUIPMErNT x 28.87, CLINIC LIGH73 ANt) EQUIPMENr! l_
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COTrOLS = CLI'JTC Crii4TOLS, 0 r1EATIN6, 149 CULING;
END ZUNL;

END eUILDING DESCRIPTIO;"-
dEGIN FAN SYSTEA DESCRIgrIOj;
AULTIO E SYSTEM I "MAj FAN SYSTEM" SERVING ZONES 1,8;
FOR ZONE 1:

EXHAUST AIR VfLt.UI'E = 1600;
SUPPLY AIR vOLUME 11530;

END;
FUR LON- 8:

SUPPLY AIR VULUMIE 829;
Eijfl;

EQUIPMENT SCHEDULES:
SYSTEM OPERATION = OFF, FRUM AIJAN TmPO 31DFC;
HEATING CnIL OPERATION OFF, FRU( DIMAY THRU 2SSEP;

END;
OTHER SYSTEM PARAMFTERS-

SUPPLY FAN FFFICIENCY = .38;
HUT OECi CI)NTinL = OUTSIDE AIR CONTkOLLED;
HUT DECK CONTROL SCHEDULE = (120 AT to, A0 AT 70);

CULD DECK CONTROL = FIXEn SET POINT;
COLD DECK TEMPERATURE 60o.;

CUL) DECK THROTTLING RANGE 5 5;
MIXED AIR CONTROL 2 FIXLD AMOUNT;
i.OUTSIUE AIR VULUME = 4114.;

E 1D;
COOLING CUIL UESIGN PARA4ETERS:

COIL TYPE = nX;
EITERING AIR .RY dULB TEMPERATURE z 87.6;
ENTERING AIR oET BULB TEMPERATURE z 70.3;
LEAVING AIR DRY BULB TE"PrRATURE a 61.;
LEAvI'!G AIR 4T RULd TFAPERATURE = 59o;
AIR FACE VELOCIrY = st4.6;
AIR VOLUME FLOW RATE : 15760;
RAROMETRIC PRESSURE Z 105;
LEAVING REFRIGFRA4T TEPERATURFU5.;
FNTERING REFRIGERANT IF4PERATURE = 45;
TOTAL COOLING LUAU = 600;
NUl'dER OF TURE CIRCUITS =20;

END;
OX CONDENSING UNIT PARAMETERS:

RPCU(. U3412B81.212871Q1,.39339793);
DESIGN SATURArED SUCTIO. TFIPERATJRE:=40;
DESIGN 3ATURATED CONDENSING TEMPERATURE:130;

nESGN FULL LUAD POER RATIO2.3518
IJX CO,,DENSING UIlT CAPACITY=600;

END OX LONINSI'4G UT PARAFTERS;
END SYSIEm;
END FaN SYSTEm.t UESCRIPTION;
iEGIN CENTRAL PLAIT nESCRIPTION;

PLANT I "DUMllY PLANT" SFRVING ALL SYSTEMS;
FwUIPFE..,T SELECTION:

Iol ILER OF SIZE ton;
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E140 ELWUIPMENT SELEcriLJM .

E.N& PLANT;
END CENTRAL PLAN~T DESCRIPTION;

- END ItIPUT;
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*0 IPIPUT F IL& : DCCF31

*THIS IS THE rILNTAL CLINIC USED IN THE ALAST VALIDATIrhJ (7/14/11)
** STUUIES. IT HAI MEEN SIMPLIFIED TO A THREE ZONE AJDEL.

TriP. NALL/FLJnR/PEJPLE/ETC. HAVE ALL REEP LUMPED TUGETHER.
THE FAN SySTF4 HAS NOT dEEN MODIFIED. HOt.EVER, THE CRArL

so SPACE HAS REEN HErIFIVED. THE bUILDING NLw HAS A ILAB ON

0,* GRAUE FLOUR.

* THE SYSTE4 OPERATION SCHEDULE WAS CHANGED FRnM DEFAULT (7/8/b1)
*-, TJ "OFF" AND THE HEATING COIL SCHEDULE aAj CHANGED FRUM
** THAT FOR FT. HOUD TO THAT USED FOR PALEIGm, NC.

** THE AMOUNT JF HEATIJG AND COOLING I SET TO KEEP THE
s BuILDING TE'4PERATUPE BETWEEN 66 AND 78F ALL YEAR.

* -. @EGIN, I,4PUT;
RUN CUNTRUL: NEW ZuNES,-

NEV AIR SYSTE4S,
PLANT,

UNITS(UUT-ENGLISH),

-EPURTS(ZUNE LOAOSSYSTEMSYSTEM LOADSCOIL LOADSPLANT LUAOS, , ALLS, ZONE);

TEmPONAHY LOCATION:
RAL;JC = (LAT s 35.83, LUNG = 78.83, TZ : 5);

FtD;

TEMPORARY DESIGN DAYS:
RALNCSUM : (HIGH: 92, LOX 71, Wd= 75, DATE: 21JUL,

PRES: 405, WS: ago, DIR: 211,

CLEARNESS: 1, wEEKDAY);
RALNCWIN Z (HIGH= 29, LO" 1 , lo, DATE: 2IJAN,

PfES= 405, WS= 1320, DIR: 32b,

CLEARNESS: .1, WEEKEND);

TEMPORARY SCHEDULE (OFF):
SUNDAY THRU SATURDAY = (00 TO 24 - OFF),

HOLIDAY = SUNDAY;

END;
TEMPORARY SCHEDULE (ALL ZJNES PEOPLE):

MUNUAY THRU FRIDAY z (17 TO 07 - 0.,.5,.9 ,.Q2,.79,.52,.5o,.75,
h,', .68,.61t., 1),

SATURDAY THRU SUNUAY : (00 TO 24 - 0).
HOLIDAY z S)NDAY;

TEMPORARY SCHEDULE (CLINIC LIGHTS AND EQUIP!eEIJT):
4ON)AY THRU FRIDAY = (19 TU 07-

.72, .91, .98, .9 .7q , ,q , .,40),
SATURdAY THRU SUNDAY : (00 TD 20 - .34)s
HOLIDAY : SUNDAY;

TEmPoRARY CUNTRULS (CLIfNIC Cn,4TRflLS):

PROFILES:

CUNSTANT s (I AT b6, 0 AT 6A, -. 125 AT 70, -1 AT laO);

0
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SCHEDULES:
MO'DOAY TpiRU SUNDAY x (OA TU 24 -CONSTANT),

HiLIDAY z SUNDAY;
END;
TEMPORARY WALLS:

E.ALL= (BRICK - FACE ,4 IN,
CONCRETE - CEMFNT MORTAR 1/2 IN#
CONCRETE - CEMENT MORTAR 1/2 IN,

CONCRETE - CFMEAlT MURTAR 1/2 IN,

CONCRETE - CEMENT MURTAR 1/2 INi,
C3 - '4 IN Ho CNCRETE BLOCK,

01 - AINSPACF PESISTANCE,
BUILDING 4OARD - GYPSUM PLASTER I / 2 IN),

PAALLI = (BUILDING BOARU - UYPSUM PLASTER I / 2 INe
RI - AIRSPACE RESISTANCE,
BUTLDLNU dOARD - GYPSUM PLASTER I / 2 IN),

PMALL2 (C8 - d IN H CONCRETE PLnCK,

RI - AIRSPACF RESISTANCE,

BUILDING anARD - GYPSUM PLASTER I / 2 IN),
CPWALL a (At - I IN STUCCO,

CIO - 8 IN HN CONCRETE,

Fl - 3 / 4 IN PLASTER OR GYP BOARD);
END;
TEMPORARY RUOFS:

RUOFI (E2- 1/ 2 IN SLAG OP STONE,

E3 - 3/8 13 FELT AND MEMBRANE,
A3 - STEEL SIDING,
L4 - CEILING AIRSPACE,

84 - 3 IN INSULATION,
E5 - ACOUSTIC TILE).

. CPCEIL z(FINISH FLOORING - TILE 1/16 IN,

CIO - 8 IN HR CONCRETE,
61 - AIRSPACE RESISTANCE,
2- I IN INSULATION);

END;
TEMPORArY FLOURS:

FLOURI a (H2 - 1 I14 INSULATION,
01 - AIRSPACE RESISTANCE,
ClO - 4 IN No CONCRETE,
FINISH FLOORING - TILE 1/lb IN),

CPFLOUR • (DIRT 12 IN);

TEMPORARY DOUORS:

wINDOf PANEL z (GLASS - HEAT ABSORRING PLATE 1/ 2 IN,

INSULATION - CELLULAR GLASS 2 IN,

C3 - 4 IN M" CONCRETE BLOCK,

EUILDING BOARU - GYPSUM PLASTER I / I JN)i
: END;

PPIJECTz "OFrNTAL CLINIC - FT BRAGG NC";

LUCATIUPJ z RALt4C;
GROIJNO TEMPERATURE x (59,b,6l,.2,bb,7f,7n,72,69,6b6b4abt)
WEATHER TAPE FROM OlJAN THRU 31DECI

BEGIN RuILI)ING IFSCRIPTIO.4;
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NIJRrH AXIS I3.;•

I*fjsIjgrS: H = 9., 1* 0N t 90, S lao, 40 P p70;
S0.LAR nI[SrRIBUTI~f4 = -1;

ZONE I "EATEQION LONES $ ,?,3,O10)":
URIGIN: (0,00);,
EXTERIOR 4ALLS:

FACING (5) EWALLI (91 BY H)

oITH wINDflvS OF TYPE SINGL
- 
PANE TINTED ooIiDd W

('434 HY 4.25) AT (0,4a)
mIrH nUrnRS OF TYPE WINDOw PANEL

(26.6 BY 4) AT (0,0)

,ITH OVERHANG (48 BY 3) AT (-SPH),

FACING (E) E ALLI (83.5 OY N)

AITH INDOWS OF TYPE SINGLE PANE TINTED mINfl U

(30.41 AY 4.25) AT (0, ')

NITH DOOR OF TYPE W14DOw PANEL

(1Q.95 6Y 4I) AT (0,0)
.tITH OVERHANGS (108 BY 3) AT (.3,H),

FACT'.' (N) WALLI (/AS RY H)

AITH WIID(MvS OF TYPE SINGLE PANE TINTED vI*DWJ-:
(13.3 BY 4.25) AT (0#4)

mITH DOOR1 OF TYPE %INDOW PANEL

(13.3 BY 4) AT (0.0)
AITH OVERHANG (00 BY 3) AT (-50th ),

FACING (') EWALLI (102.5 BY H)
mITH AIINDOhS OF TYPE SINGLE PANE TINTED I.'4Duw.

C30.44 BY 4.2S) AT (0,4)
,ITH DOOR UF TYPE *PII0W PANrL

(19.05 By 4) AT (0,0)
aIT" OVERHANG (10.S SY 3) AT (-3,M);

INTERNAL MAS3: PAALLI (3109.5 SY I)$
INTERNAL MASS: P4ALL2 (306 BY 1);
SLAB O:4 GRADE FLUOR:

FACING (E) FLUORI (66.91 BY b6.91):ROOF: :2,
FACING (S) ROOF1 (66.91 BY 66.91);

PEOPLE a 36P ALL ZONES PEOPLEI

LIGHTS x 3u.74, CLINIC LIGHTS AND EQUIP4eNT;

ELECTRIC EuUIPM1E'4T a .7.29p CLINIC LIGoiTb AND EQUIPMENT;

GAS EQUIPMENT a 5, CLINIC LIGHTS AND EQUIPMENT;
COrNJ ROLS : CLTIC C'04TROLSP 30 HEATING, 147.5 COULINGS

E'iD ZUN;,

ZUNE "INTEPIUR (ZONES 4#'),j7)*$ORIGIN: (0,O00);

1,4TERNAL MASS: PA&LLI ( 069.S gy 0; ,,,:

T ATERNAL MIASS: POALL2 (2a.S By 1); ,.

SLAB UN GRADE FLUOR:
FACING (F) FLUOj! (56.06 iY 56.09);

ROLDPI
FACING (3) ROFI (56.0 BY 56.08);

PEUPLE a 44# ALL ZONELS PEOPLE;
LIGHTS s 14.3a CLINIC LIGHTS ANO EQUIPMENT;
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tL.CTRI( E,.411IPiE T m A.fE4# CLI41C LIGHTS A:vD EwtJIPME4T;
C.4TRO)LS z CL.IC CflJTI'LS, 1r HEATI4G, 1I4.d C"lULIN.;

Ejlr ZONL2
ZONE 8 "x-AYu

URIGIN;: (0#0,0);
INTERNAL MASS: PALLl (1404 BY 1)1
INTERNAL mASS: P,4ALL2 (36 BY 1);
SLAB 04 GRAfnE FLOOR:

FACING (E) FLUnhi (31.21 BY 31.21)'
4OUF:

FACIG (S) RnOF1 (31.21 BY 31.21);
PFJPLE a 5, ALL ZONES PEOPLE;
LIGHTS : 3.9e, CLINIC LIGHTS AiD EQUIPME 4 I;

ELECTRIC EwUIPME-T a 28.d7v CLINIC LIGrmT5 ANO tgUIMENT'J;
COrTROLS 2 CLINIC CONTROLS, 0 HEATING, 149 CUOLIN4G;

END ZONE;
END HUILDING DESCRIPTIONI
BEGIN FAN SYSTEA DESCRIPTION;
MULTIZONE SYSTEM I "MAIN FAN 3YSTELP SERVING ZfNES 1

2 ,8;
FUR ZUNE 1:

EXHAUST AIR VOLUME 1 1000;
SUPPLY AIR VOLUME = SSSO;

END;
*N FtoR ZuNL 2:

EXAAUS' AIR VOLUME a 600;
EtjflSUPPLY AIR VDLUA4E 1 8Q0;

FuR ZONE 8:
SUPPLY AIR VOLUME 8 829;

* END;
EQUIPMENT SCHEDULES:

SYSTEM OPERATION a OFF, FROM OIJAN THRIJ 3DEC;
'EATING COLL OPERATIUN z OFF, FROM 01MAY THRU 2 SEP;

END;
OTHER SYSTEM PARAMETERS:

SUPPLY FAN EFFICIENCY a .38;
HUT DECK CONTROL x OUTSIDE AIR CONTROLLED;
HUT DECK CONTROL SCHEDULE " (120 AT lt, 80 AT 70);
COLD DECK CONTROL 2 FIXED SET POINT;
CULD DECK TEMPERATURE a 60.;

CULu DECK THROTTLING RANGE z 5;
4IXED AIR CONTROL - FIXED AMOUNT;
OUTSIDE AIR VOLUME : gtl..;

4 E VO;

COOLING COIL DESIGN PAPAMETERSt
COIL TYPE = DA;
itTERING AIR IRY t$ULB TEMPERATURE 2 87.6;
ENTERING AIR AET bULB TEMPERATURE a 70.3;
LEAVIOG AIR IY 8UL8 TEMPERATURE a *1.;
LEAVING AIR OET 8UL TEMPERATURE a 59.1
AIR FACE VELOCITY a 514@6;
AIR VOLUME FLOW RATE x 157601
RARUMETRIC PR ESSURE • 405;
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ENJTERING REFRIGRA'IT TFMPEPATUPE a '451

TOTAIL COOJLINiG LUAU z 00

NV~dR UFTk'4t CIRC.JITS=20;

r~x ONDESP4GUNIT PARMET'ERS:

DESIGN SATURATE UCT' cIijTEMPERATuPR:afl;
DESIGN SATIJMATEL) CU-40ENSING TEMPERATUREmISP;
DE31GN FULL LUAU) PONER RATIU'.3SI;
DX CONflENSIr6 IT1 CAPACITY2600;

END DX C0NDt.N*I'G UNI!T PAA4FrERS,
EID SYSTEM4;
E'mD FAN SYSTEM lESC.4IPTION;
ALkGIN CENTRAL PLANT nE.SCRIPTIUN;

PLANT I Uflummy PLANTO SERVING ALL SYSTEMS;
EQUIPMENT SELLCTIUN:

I LJOILER OF SIZE Ion;
Eo.D EUUIPME.4T SELLCTION;

* tNU, PLANTS

END CENTRAL PLANT DESCRIPTIU4;
END INPuT;
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INPUT FILE nCNC -.

THIS IS THE DENTAL CLINIC USED IN THE 9LAST VALIDATION (7/14/AI)

*, STUDIES. IT HAS BEEN SIMPLIFIED TO A fO'UR ZONE .40DEL.
T,4E WALL/FLOOR/Pr.OPLE/ETC. HAVE ALL BEEN LUMPED TOGETHER.
THE FAN SySTEM HAS NfT BEEN MUDIFIED. MOmEVER, THE CRA-dL
SPACE HAS SEFUi REMOVFD. THE BUILDING 140 HAS A SLAd ON

0*. GRADE FLOlOR.

THE SYSTEM UPERATIOA SCHEDULE OAS CHANGED FROm dEFAULT (7/8/81)
TU "OFF* AND THE HEATING COIL SCHEDULE ,A3 CHANGED FROM

4 " THAT FOR FT. HOOD TO rHAT USED FOR RALEIGH NC.

0 * THE AMOUNT OF HEATING AND COOLING IS SET TO KEEP THE

=,0 HUILDING TEMPERATJRE OETWEEN 66 AND 78F ALL YEAR.

9EGIN INPUT;
RUN CONIRUL: NEW ZUNES,

NEO AIR SYSTEMS,
PLANT.

UNITS(OUT=EqGLISH)p
REPURTS(UNE LO4DSvsYSTE'4,SY3TFM1 LOAOSCOIL LUADSPPLANT LOADS, AALLS, ZUN:);.

TEMPORARY LOCATIni-:
RAL:NC : (LAT = 55.83 LUtJG a 78.63. TZ * S)"

TEMPORARY DESIGN DAYS-
RALNCSUM 3 (HIGH. l2. LONX 71, 402 75, DATE= 21JUL,

PRES= 4A5P wSm 44f0, DIR. 270,

CLEARNESS* 1, mEEKDAY);
RALNCWIM a (HIGH. 2q Lnws 14, %bh 10, DATEm 21JAN,

PRESX 405, "Sm 1320. DjIP 325,

CLEARNESS: .1, hEEKEND);

ENO;
TEMPORARY SCHEDULE (OFF)i

SUiDAY THROU SATURDAY x (00 TU 24 - OFF),
HOLIDAY 2 SUNDAY;

END;
TEMPORARY SCHEDULE (ALL ZONES PEOPLE)-

MONDAY THNU FRIDAY a (17 TO 0? - O.,.5,.Qa,.Q2.79,.52,.56,
4.668,.61,.8,. .28),

SATURDAY rHRU SUNUAY S (00 TO 24 - 0),
HOLIPAY z SUNDAY;

TEMPORARY SCHEDULE (CLIIC LIGHTS AND EQUIPMENT);

"4INDAY THPU FRIDAY * (19 TJ 07 - .34 ..,S.9A,.9 p,.9Av.b
• 72, 9t, H .9*9 ,70 , ,*0#w,'0), .'"

SATURDAY THU SUNDAY = (00 TO 24 - .34),
HOLIDAY = SUNDAY;

END;

TEMPORARY CUNTRULS (CLINJIC CONTROLS):
PROFILES:
CONSTANT s (I AT bb, 0 AT 66# -. 12S AT 70, -1 AT 140) ,,
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SCHEDULES; '
5CN#:AY TH"I SU.DAY a (tfl TU 24 - CONSTA T)",

14OLIDAY x SUDrAY;

TEmPnHARY PALLS:
E*ALLI a (BRICK - FACE 4 1,

CONCRETL - CE4 EIT MUOrA 1/2 IN"

CONCPETE - CFAEiNT MURTAR 1/2 IN,
CONCRETE - CE4ENT oURTAI 1/2 N,

CUNCRETL - CEMENT "URTAR 1/2 1'

CS - 4 IN Ha CONCRETE BLOCK,
at - AIRSPACE RESISTANCE*
L UILDING uOARD - GYPSUM PLASTER I / 2 IN),

PvALLl a (RUILDING 60ARU - GYPSUM PLASTER I/ 2 IN,
Ni - AIHSPACE RESISTANCE,
BUILDING BOARD - GYPSUM PLASTER I / 2 IN),

PWALLd : (C8 - 6 14 Ma CONCRETE @LUCK,

RI - AIRSPACE RESISTANCE,
BUILDING BOARD - GYPSUM PLASTER I / 2 IN),

CF"ALL X ibl - 1 14 STUCCO,
CIO - S IA 1H CONCRETE,
El - 3 / 4 IN PLASTER OR GYP bOAQU);

EOD;
TEMPORARY ROUFS:

ROOFI x (E2 - 1/ 2 IN SLAG OR STONE,
L3 - 3/8 Isv FELT AND MEMRANE,
A3 - STEEL SIDING, '..
E4 - CEILI.G AIRSPACE,
14 - 3 IN INSULATION,

ES - ACOUSTIC TILE),

CPCEIL x(FIN13H FLn(WING - TILE 1/lb IN,
CIO - S 14 m# CONCRETE,
81 - AIR3PACE RESI3STANCE,
2- 1 I.i INSULATION);

ElDS
TEMPORARY FLOORS:

FLOURI a (82 - t IN INSULATION,
fit - AIRSPACE RESISTANCE,
C10 - 6 IN MW CONCRETE#
FINISH FLOORING - TILE 1/16 IN),

CPFLOUR a (DIRT 12 IN)"

TEMPORARY DOORS:
"INDno PANEL 2 (GLASS - NEAT ABSORBING PLATL 1/ 2 IN,

INSULATIONi - CELLULAR CLASS 2 IN&

C3 - a IN mw CONCRETE SLOCK.
BUILDING BOARD - GYPSUM PLATER I / I [N);

PROJECTS -DEITAL CLINIC - FT MRAGG NCI ILOCATION 8 RLUC, ,L;_

GROUND TEMPERATURE a (5ebOE1,b2,bOT,72ET, b,6QblJI
PEATHER TAPE FROM 0IJAN THRU $IDECI

BEGIN BUILDING 0FSCIPTIl-W
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tNUPTH AAx[ x 0.;DIOTNSIONS H a : 0, E a 90, S a 180, 3 270;

SULAP OLSTRuTIli a -1;

ZUNE 1 "NURTH ExTRIOR ZONES (1#2)":
OPIGIN, (0#0 0);
EXTERIIR OALLS:

FACING (N) EWALLI (4S NY H)
% ITH lINDflS OF TYPE SINGLL PANE TINrEU AIrdOL

(13.3 BY 4.25) AT (0,)

ATTN DUO UF TYPE WI40UW PANEL
(13.3 kY 4) AT (0,0)

ATTN OVFRHANG (96 BY 3) AT (-SU,M)p
FACIN6 (0) EWALLI (19 BY H)

ITN OVERHANG (108 NY 3) Al (-3pH);
INTEwNAL '"ASS: PwALLI (643.5 RY 1);

INTERNAL MASS: P.ALL2 (171 RY 1);
SLAR ONJ GRADE FLOORS

FACING (E) FLUORI (85S BY 1)$
ROUF:

FACING (S) ROOFt (6S5 BY 1)1
PEOPLE X be ALL ZONES PEOPLE;
LIGHTS X 7.91, CLINIC LIGHTS A.40 EQUIPMENT;
ELECTRIC EJUIPMENT a 17.06o CLINIC LIGHTS AND EOUIPMENTS
GAS EQUIPMENT a 5, CLINTC LIGHTS AND QJILP4EI4Ts
CONTROLS a CLINIC CONTROLS# 0 HEATING, 1u0.4 COOLING$

END ZUN;
ZUNE 2 *EXTERIOR ZONES (3,9,10)0:

URIGIN$ (0,0,0)1

LXTERIUR WALLS:
FACING (S) EWALLI (92 BY H)

mITH OINOOWS OF TYPE SINGLE PANE TINTEO NINnUw
(43.4 BY 4,25) AT (0,4)

wITH DOORS OF TYPE WINDOW PANEL
(26.6 BY 4) AT (0,0)

'ITH OVERHANG (98 BY 3) AT (-3#H),
FACING (E) EWALLI (63.5 BY H)

AIT4 WINOOWS OF TYPE SINGLE PANE TINTED Ir4DUW

(40.4 BY 4.25) AT (0,4)
AITH DOOR OF TYPE WINDOW PANEL

(19.9S OY 4) AT (0v0)
sITH OVERHANGS (108 BY 3) AT (-3#W)#

FACING (4) EWALLI (63.5 BY H)
*ITH 4INO0#S OF TYPE SINGLL PA.gE TINTED 0II4UW

(30.44 BY 4.15) AT (0,4)
WITH DOOR UF TYPE WIDOUW PANEL

(19.4b BY 4) AT (OO)
11TM OVERHANG (108.S BY 3) AT (-3tH)l

INTERNAL MASS PAALLI (2466 BY 1)l
INTERNAL MASS POALLI (13S RY 1);
SLAN ON GRADE FLUOs

FACING (E) FLOnRI (3622 BY 1)1
ROOFS
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FACINL, (.) 4UiFl (3?2 dY 1);
PEUPLE : 30, ALL ZUNES PEOPLLS
LI;HTS 2 22.dis CLINIC LIGHTS AND LQUIPMCNI;

bLCTRIC EIWdIP4E.T a 10.23p CLINIC LIGrTS ANU LtIti,'i4fT;

COvTkt)LS a CLTIdC CO4THOILSP 30 HEATING,# 207.1 CnULING;;
EN D IUNL;

ZONL 3 0'I4TEPIOR (ZIJN.S 9l5#,07)":

URIGIN: (000,0);

I,TERNAL MASS: P%ALLI (5069*S 9y 1);

I14TEP%AL 1443S% PvALL2 (225 tlY 1);
SLA 014J GNAD FLUOW!:

FACING (E) FLUORI (3145.S RY 1);
0CF:

FACING (S) qR0Fl (3145.5 BY 1);

PEUPLE a 44* ALL ZUNLS PEVPLEI -
LIGmrS3 1 4.34. CLINIC LIGHTS AND EOUIPMENT;
ELLCTOIC EUUIPMEIT a A.64#. CLI4IC LIGHTS AND EQUIPMENT;

CONTROLS X CLINIC CflNTIOLS, 15 HEATING, 104.6 COOLING;

E,40 ZONES
ZONE a ",-,AY"

ORIGIN: (0,0,0)_
INTERNAL A3SS1 PALLI (1404 BY Ii-
INTFRNAL MASS: PnALL2 (36 BY I)"
SLAR (N IRADlE FLJOR:

FACINI (E) FLOONl (974 BY 1).
tfOUF:

FACING CS) 400F (974 4Y 1);

PEOPLE • S ALL LONES PEOPLE;
LTGHTS 2 3.96# CLINJIC LIGHTS AND EQUIPMENT;

ELLCTRIC EQIUIPP4ET a 26.87, CLINIC LIGHTS AND EQUIPMENT;
COTROLS a CLINIC CONT9ULS, 0 0EATI Nr 1,9 CUOLYNG;

E1lO ZONt,
E'D BUILDING UESCATPTIONS
dEGIN FAN SYSTE" OESCRIPTION;

4ULTIZOrE SYSTEM I *MAIN FAN SYSTEM' SERVING ZONES lviv3p8
FUR ZONE 1:

EXHAUST AIR VOLUME a 1000;
SUPPLY AIR VOLUME 2 21QO0E40;

FuR ZUNE 2:
SUPPLY AIR VULUME b360;

END ZONE;
FUR O NE 3

EXHAUST AIR VOLUA4E h o0t;"
SUPPLY AIR VOLUME 2 2980;

EN) ZUNL
FUP ZuN asi

SUPPLY AIR VOLUME 2 529;

EQUIPM.NT SCEUEOULF.S.
SYSTEM OPEHATIU4 2 rFF, FROM OIJAN THRU 3IUEC.

HEATING COIL OPERATION a nFF# FOU OIMAY TmR'J 2SSEPI
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END)
OTHER SYSTEM PARAMErEMS:

SUPPLY FAN EFFICIEN_,CY .38"
HOT DECK CONTWOL a IITSIDE AIR CO4TOLLED;
HT DECK CONTROL SCHEDULE = (120 AT 10, 90 AT 70);
CULD DECK CONrRUL a FIXED SET POI'UTs
COLD DECK TE.PERArURE X 60;

COLD DECK T4ROTTLING RAN4GE a 5;
MIXED AIR CuNTROL a FIXED AMOUNT;
OUTSIDE AIR VULUME S 4L14.;

END;
COOLING CUlL DESIGN PARA4ETERS-

COIL TYPE a DX;
FI*TERING AIR URY BULB TEMPERATURE 2 7.b;
E14TERING AIR AEr dULB TEMPERATURE a 70.31
LEAVING AIR OY RULd TEMPERATURE a 61.1
LEAVIING AIR AET RULU TEMPERATURE 3 Sq;
AIR FACE VELOCIlY a S14.6;
AIR VULUME FLUW RATE z 15760.
RARUMETRIC PRESSURE X 405;

LEAVING REFRIGERANT TEmPERATURE4oS.1 ,.t
ENTERING REFRIGERANT TEMPERATURE a 45;
TOTAL COOLING LUAU a 600;
NUMbER OF TURE CIRCUITS"20;

END; ,ITAMEE
OX CONDENSING IT PARAMETERS:

RPMRCD(.40349261P,21287191, *39339793);

DESIGN SATURATED SUCTION TEMPERATUREX40i
DESIGN SATURATED CONDIENSTNG TEMPERATURExI3;-
DESIGN FULL LOAD POtER RATIU".351;
DX CONDENIING UNIT CAPACITY600;

E.JD DX C0'4DENSING UNIT PARAMETERS;
EID SYSTEM;
E;ND FAN SYSTEM DESCRIPTION; %7
SEGIN CENTRAL PLANT DESCRIPTION;

PLANT I *DUMMY PLANT- SERVING ALL SYSTEMS;
FgJLIIP;ET SELECTION:

1 BOILER OF SIZE 1o;
END EQUIPMENT SELECTION;
END PLANT;

END CENTRAL PLA4T DESCRIPTION;
EuD INPUT;

o-..
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INPUT FTLE = 1CCC4.

THIS IS THE DENTAL CLINIC USED IN THE ALAST VALIOATIOi4 (7/16/Al)
** STUDIES. IT HAS REEN SIMPLIFIED TO A FnUP ZUNE 4nUEL.

THE wALL/FLUOR/PEJPLE/ETC. HAVE ALL BEEN LUMPED TOGETnEH.
** THE FAN SYSTFM HAS NOT BEEN MODIFIED. THL CRAWL

SPACE IS INCLUnED IN THE MODEL. --

THE SYSTE.4 OPERATION SCHFUULE WAS CHANGED FROM UEFAULT (7/d/a1)
TU "OFF" AND THE HEATING COIL SCHEDULE mAS CHANGED FRUM

** THAT FOR FT. HOUD TO THAT USED FOR RALEIGH, NC.

a. THE AMOUNT OF HEATING AND COOLING IS SET TO KEEP THE
*. BUILDING TEMPERATURE 1JETWEEN *6 AND 78F ALL YEAR.

'9EGIN INPUT;
RUN CUNTRUL: NEW ZUNES,

NEW AIR SYSrEM ,
PLANT,

UNITS(OUTzENGLISH)"
REPURrS(ZrNE LOADSSYSTE4,SYSTEM LOADS,COIL LOAOS,PLAVT LCIAOS, OALLS, ZONe);

TEMPORARY LOCATIO:-
RALNC a (LAT a 35.43, LONG : 78.83, TZ a 5);

END;
TEMPORAWY DESGN DAYSI

RALNCSUM 2 (HIGHS 92. LO= 71 B: 75 OATE: 21JUL,
PRESS 440, wS 440, DIR 270,
CLEARNESS. I# WEEKDAY);

RALNCWIN : (HNGH. 29, LOW. 14, NBC tO. DATE! 2liAN;
PRES: 405, 0S 1320, DIR: 325,

CLEARNESS: .1, *EEKEND)i
E~AO .

TEMPORARY SCHEDULE (OFF)"
SUNDAY THRU SATURDAY a (00 TO 24 - OFF),
,nLIUAY x SUNDAY;

END;
TEMPORARY SCHEDULE (ALL ZONES PEOPLE):

MONDAY THRU FRIUAY : (17 TO 07 - O..o,.9e.92o79,o52,5b.T75,
.66, .61,.28), "

SATURDAY THRU SUNUAY a (00 TO 24 - 0),
HU..IOAY a SUNDAY-

END B
TEMPORAHY SCHEDULE (CLI1dC LIGHTS AND EgUjPMENT)i
MONDAY THOU FRIDAY 2 (19 TO 07 " .34ao.5g,.e. .96,.B*.7,,.91, .96, 95.79, .440, .40), ::

SATURuAY THRU SUNDAY : (00 TO 24 - .3)p
HULIDAY SuNDAY$

END;
TEMPORAWY CUNTRULS (CLINIC CONTRnLS):

PROFILES&
CUNSTANT x (I AT 66, 0 AT 68, -o12S AT 70, -1 AT 140);

SCHE0ULE3 "
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,*I'DAY THROI SUqDAY a (U TIJ 20 - CUNSTANT),

H(LIOAY = SONDAY;
END;

TEMPUARY WALLS:
EAALLI a (BRICK - FACE 4 IN,

CONCRETE - CE4ENT MORTAR 1/2 IN,

CONCRETE - CEMENT MORTA4 1/2 IN,
CONCRETE - CEMENT MORTAR 1/2 IN,

CUNCRETE - CE!4ENT mURTAR 1/2 IN.
C3 - ' IN Ho CONCRETE ALOCK,
HI - AIRSPACE RESISTANCE,
BUILDING tSARO - GYPSUM PLASTER I / 2 I),

P"ALLI a (HUILDING HnAMI) - GYPSUM PLASTER I / 2 IN,
RI - AIRSPACE RESISTANCE,
B uILDING dOARU - GYPSUM PLASTER I / 2 IN),

PAALL2 = (CS - d I.I Ho CONCRETE BLOCK,

51 - AISPACF RESISTANCE,
BUILDING dOARD - GYPSUM PLASTER 1 2 2 IN),

CPnALL a (Al - 14IN STUlCCO,
CIO - IW'4 CONCRETE,
El - 3 / 4 IN PLASTER OR GYP 8OARD)1

END;
TEMPORARY RUOFS:

RUOFI (E2 - 1/ 2 IN SLAG OR STONE.

E3 - 3/8 IN FELT AND MEMSRANLE
A3 - STEEL SIDING,

E4 - CEILING AIRSPACE,
84 - 3 IN INSULATION,

ES - ACOUSTIC TILE),
CPCEIL 2(FINISM FLOORING - TILE 1/lb IN,

CIO - 8 IN Ha CONCRETE,
i- AIRSPACE RESISTANCE,
2- I IN INSULATIUN)1

END;

TEMPORARY FLOURS:
FLOORI : (52 - I IN INSULATION,

RI - AIRSPACE RESISTANCE,
CIO - 4 14 HN CUNCRETE,
FINISH FLOORING - TILE 1/16 INI,

CPFLOOR 2 (DIRT 12 IN);
E,iD;

TEMPORARY DOORS:
WINO04 PA14EL a (GLASS - MEAT ABSORBING PLATE 1/ 2 IN,

INSULATION - CELLULAR GLASS 2 IN#
C3 - 4 IN Mw CONCRETE BLOCK,
BUILDING BOARD - GYPSUM PLASTER I / 2 IN)I

END;
PRUJECTz "DENTAL CLINIC - FT BRAGG NC';
LOCATION 2 RALiiC;
GROUND TEA4PERATURE 8 (9,bOA1t2,b#b,7O,4,72,69,bb,66'4bt)I

0EATHER TAPE FRoM 0IJAN THRU 31DEC;
SEGIN BUILDING DESCRIPTIf.i;

NORTH AXIS 2 0.;
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-2, 7.

Ni

DIMSIO[UNS: H 9., F1 z 0, E z 90v S Isu, 2 70;

SJLR DISTR03uTIl 5 -1;

CRAnL SPACE 100 "CRAiL SPACE":

Nu~rH Axis =u;
CRA4L SPACE CEILING:

STARTING AT (0,0,2.5) FACIN.G S) CPCFIL (92 BY 102);
SLA9 ON GRADE FLUOR:

STARTING AT (0,102,0) FACING (S) CPFLUOR (Q2 dY 102);

BASFMENT AALLS:

STARTING AT (u,0OO) FACING (5) CPNALL (92 AY 2.5),
STARTING AT (9?,0,l) FACING () CPWALL (102 BY 2.5),
STARTING AT (92,02,O) FACING (N) CPwALL (92 by 2.5)v
STAWTIN, AT (ujI02,O) FACING (w) CPWALL (1f2 dY 2.%);

E-vO ZONE;

ZONE I "NuRTH ExTERIOA LONES (1#2)":
ORIGIN: (nO0)-
EXIFRIUR AALLS:

FACING (N) EWALLI (45 By H)
mITH IINUOS OF TYPE SINGLE PANE TINTED MINDO'

(13.3 BY 4.25) AT (0,a)
4ITH DOOR OF TYPE *INDUR PANEL

(13.3 BY 4) AT (0,0)
orTH OVERHANG (98 BY 3) AT (-SO",)*

FACING (W) EWALLI (19 BY H)
AITH OVE4HANG (108 BY 3) AT (-..N))

INTERNAL -ASS: PAALLI (643.5 BY 1);
INTERNAL MASS: POALL2 (171 BY 1);

FLOOR UVED CRAWL SPACE:
FACING E) FLOORI (855 dY 1),

ROOF:
FACING (S) ROOF! (855 BY 1);

PEOPLE a6e ALL LONES PEOPLE;

LIGHTS = 7.91, CLINIC LIGHTS AND EQUIPmENT;
ELECTPIC EIJIPt4ENT = 17.06# CLINIC LIGHT AND EQUIPmENT;

GAS EQUIPMENT a So CLINIC LIGHTS AND EGUIPMENT;
CONTROLS z CLr4IC CONTROLS# 0 HEATING, 140.4 COOLING;

Ei4 JONE;
ZuNE 2 "FxTERIOR ZONES (3,9,10)"l

oRIGIN: (0,0,0).
EXTERIJP WALLS:

FACING (3) E*ALL! (92 BY -9)
voITH WINDOWS OF TYPE SINGLL PANE TINTED AINnUW.

(43.4 BY 4.25) AT (0,4)
wITH DOORS OF TYPE WINDOW PANEL

(26.6 BY a) AT (00)
wITH OVERHANG (98 BY 3) AT (-3,H),

FACING CE) EWALLI (83.5 BY H)
mITH AINDOAS OF TYPE SINGLL PAi4F TINtEt) nl JO"

(30.4 NY 4.25) AT (0,4)
..ITH DOOR OF TYPE MINDUr PANEL
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(IQ.Q! RY 41) AT (0,u)
.:TTH OVER4ANGS (106 dY 3) A

T 
(-3,HJ,

FACING (A4) EALLl (83.5 Y ti)
.0ITH AINIbrhlS OF TYPE SINGLE PA;4F TINTED ,vIN-),jo

(30.4 NY 4.25) AT (0,4)

.ilrH 0UO 0F TYPE I' 10UW PANEL

(19.Q5 BY 4) AT (o,0)
ti1rH OVERHANG (108.S RY 3) AT (-3,H);

INTERNAL MASS: P.,ALLI 2albb BY 1);
INTERNAL MASS: POALL2 (13S BY 1);
FLOOR OVER CR AgL SPACE:

FACING (E) FLOnRI (3622 HY 1);

FACING (S) QOOF! (3622 BY 1);
PEOPLE : 30, ALL ZONES PEOPLE;

LIGHTS a 22.83, CLINIC LIGHTS AND EGUI4t.NTI
ELECTRIC EQUIPMENT 2 10.23, CLINIC LIGHT5 AND EQUIPMENT;
CiVJTRnLS z CLINIC CflNTROLS, 30 HEATING, 2O1.1 CnOLING;

E'40 ZONE;

ZONE 3 *INTLRIOR (ZONES 4,5,6,7)0:
oRIGIN: (0,0,0)1

INTERNAL MASS: PNALLI (5069.5 RY 1);
INTERNAL *ASS: PNALL2 (225 dY 1)

FLUJOR OVER CRAWL SPACE:
FACING (E) FLUORI (3145.S BY 1);

ROOF:

FACING CS) RflOF1 (3145.5 BY 1);
PEOPLE 4 4, ALL ZONES PEOPLE;
LIGHTS a la.304 CLINIC LIGHTS AND EQUIPMENT$
ELECTRIC EUIPMENT T 8.64, CLINIC LIGHTS Ai4D EQUIPMENT;
CONTROLS 2 CLINIC CONTROLS# IS HEATING, 104.d COOLlt!G;

EIND ZUNt;

LONE 8 OX-RAYN:
ORIGIN: (0,,0)1

INTERNAL MASS: P4ALLI (14041 BY 1);
INTERNAL MASS: PRALL2 (36 BY 1)1
FLOOR OVER CRAftL SPACE:

FACING (E) FLOORI (974 BY 1);
ROOF:

FACING (.) ROUFI (974 BY 1);
PEOPLE a 5, ALL ZONES PEOPLE;

LIGHTS : 3.96, CLIIIC LIGHTS AND EwUIP4EnJT;
ELECTRIC EOUIPME4T a 26.87, CLINIC LIGHTS ANU EQUIPMENIS

CONTROLS =-CLINIC CONTROLS, 0 HEATING, 1Uq CUOLI:iG;
ENo ZUNt;

E40 RuILOrJ DE(r.RIPTION;
•ILGIN FAN SYSTEM uESCNIPTION;
4ULTIZONE SYSTE4 1 "AIN FAN SYSTEM" SERVING ZltNES 1,2,3,9
FOR ZUNE 1:

EXHAUST AIR VOLUME : 0ll0;
SUPPLY AIF VOLUME 2 2190;

E *D;

,A
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SUPPLY AIR VuLU4E o3o0;
END ZJNE;

FOR lZJE 3:
EXHAUST AIR4 VnLU4E 2 60n;
3UPPLN AIR VULUME x 2960;

V. E+D ZUNL;

FijP ZONL d!
SUPPLY AIR VULU4E x 829;

fr1IJP'4LU SCHEUJLES:
SYSTEM OJPERATtON z rFF, FRU* 01JAN THOU .IIUEC;
HEATING COIL WERATIUN : OFF, FROM 0lMAY THRU 25SEP1

'ITHER SYSrE4 PARAAETEIS8

SUPPLY FA1 EFFICIENCY = .38 wa

OUT DLCD CJ4NTROL = JUTSIOE AIR CO'vTHOLLED;

NUT DECK COrNNL SiCHEDULE = (120 AT to, Au AT 70);

CULU UECK CONTRUL a FIXED SET PUINT;
CULD UECK TEIPERATUR4E a 60.;-

CULD OECK TMROTTLING RANGE a b;
mIXED AIR CUNTROL FIXED AMOUNT;
OUTSIDE AIR VULUME 2 4tl1.1

END;I
COOLING COIL DESIGN PARAMETERS:

CUIL TYPE z DX;
ENTIRING AIR URY SUL9 TEMPERATURE c 67.61

ENTERING AIR nET dUL8 TEUPERATURE 2 70.3;
LEAVING AIR DRY HULd TEPEPATURE a bl.1

* LEAVING AIR LT NULfi TE,4PERATURE a 59.;
AIR FACE VF-'nC!tY 2 514.6-
AIR VULUMIE FLOW RATE a 15160;

HARUMETRIC PRE3SURE 2 40

LLBVI,.G REFRIGERANT TEMPERATURE.IS.)
EtIrmItNG REFPIGE.RANr TE4PERATURE a 45I

TAL CUOLING LOAD = 600;
NUMBER UF TUBE CIRCUITS=20;

Ox CONDEPISING UNIT PARAMETERS:
RP*RCD(.40349,81,.21P87191 , *39339793);

DESIGN SATURATED SUCTION TEMPERATURtz40;

DESIGN SATURAFEU COgiDENSING TEMPERATIJRE:z10;
DESIGN FULL LUA() POWER RATIU,3SI,

O CONDENSING U,4dT CAPACITYm600;

END Ox CONDENSING U:j1T PARAMETERS;
EAD SYStFm;
E40 FAN SYSTEM DESCRIPTI.l..
OLGIN CENTRAL PLANT DESCRIPTIUN;_

PLANT I *OUM4Y PLANT" SERVING ALL SYSTEMS;

FUUIPME,,T SELECTIUN:

-*I d011CR OF 3IZE 100i
END EQUIP.ENT .ELECTIUNI

k'JU PLANT;
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q
END CENTRAL PLAF~T r)ESCQIPTIONI

E~iD INPUT;
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